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The view shows the Gatun locks as they will appear when completed, with the dam and the lake beyond. At the entrance are the 
emergency dams. Ships will be towed through the locks by four electric locomotives, running on tracks upon the side and center walls 
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The purpose of this journal is to record accu- 


rately, simply, and _ interestingly, the world’s 


progress in scientific knowledge and_ industrial 


achievement. 


A Warning 


N view ot many inquiries received from sub- 


seribers and advertisers relative to a new edi- 


tion of the Encyclopedia Americana and certain 
other publications issued or sold by the Americana 
Company or “* Scientific American Compiling Depart- 
Messrs. 


such publications have no connection 


ment,*’ Munn & Co., Incorporated, state 


that whatever 


Scientiric Amenican published by them, 


Messrs. 


ne interest of any sort in the business of the Ameri- 


with the 


and that Munn & Co., Incorporated, have 


cana Company or of the so-called “° Scientific Ameri- 


can Compiling Department.’” The use of the words 


*" Seientific American *’ in connection with the latter 


without the approval or consent of Messrs. Munn 
& Co., been served 


incorporated, and notice has 


upon the Americana Company that the use of the 


above tithe must be discontinued. 
Retrospect of the Year 1911 
Civil Engineering. 


review of the engineering progress of the 


is any 
past year, the 


assumes the position of importance. 


construction of the Panama Canal 
Not alone is this 
the greatest single engineering work of its kind, but it 
is notable for the fact that it is being done at an ac 
celorhting speed, and will be completed long before the 


date predicted. In this respect, it stands almost alone 


among American engineering works of great magni 
tude According to the report of the chief engineer, 


the Gatun dam will be finished during the summer of 
wt the 
locks on the Pacific side in the fall of the same year, 


locks at Gatun about the same time; the 
Culebra cut, and the channel entrances on 
July Ist, 1913, at 


eighteen months before the time originally 


while the 


each ocean, will be completed by 


which date 
estimated, shipping will be able to pass through the 


canal from ocean to ocean. Next in importance is the 


New York State Barge Canal, upon which, during the 
year, satisfactory progress has been made. Practi 


cally the whole of the canal is under construction, and 
both the conerete work at the locks and the work of 
excavation are being pushed forward at a rate which 
gives promise that within a few years’ time this valu 
able additiecn to the transportation facilities between 
the Great Lakes and the Atlantic seaboard will be open 
Pittsburgh-Lake Erie canal 


fer service. The proposed 


has been again into public notice, and it is 
its cost of fifty 
divided between the three States which are interested, 
West Virginia, the 


vested in a joint commission. There has 


brought 
now proposed that million dollars be 
namely, Oblo, Dennsylvania, and 
contre to te 
movement on foot in Russia to build a canal, 
with a depth of 14 


the Baltic 


heen a 
feet, between the Black Sea and 


utilizing some 300 miles of the bed of the 


West Jowina and a thousand miles of the bed of the 
Duleper The estimated cost is $150,000,000. The 
greatest water-supply project in the world, namely 
hat ' 


ring the water of the Catskill 
New York cit has 


just eur r) Ashokan 


region to 


made great advance during the 


dam is nearing completion ; 


17-foot 
sections; the wonder 


work upon the ninety miles of aqueduct has 
heen opened up upon many new 
ful siphon by which the water will be conveyed beneath 
the Hudson at that 
the vertical shafts on opposite sides of the river have 


1,200 feet, and the boring of 


Storm King is so far advanced 


heen sunk to a depth of 


the connecting horizontal tunnel is making good 


rogress The contracts have been let for the con 


struction of the terminal tunnel which will extend the 
length of Manhattan Island at depths of from 200 
Moreover, the prospects are that within a 


ful 
to 


TWO feet. 
year or two, Catskill water will be fed to the Croton 
reservoir, whence it will be available for distribution 
in New York. One of the most beneficent and little- 
understood works of the United States is the reclama- 
arid lands. Already there has 


tion by irrigation of 


been invested about sixty million dollars in this work, 
and during the year it has been increased at the rate 
of about one million dollars per month. The scheme 
of reclamation includes the construction of some of the 
l’er- 
haps the most notable event in this work was the dedi- 


greatest dams and largest reservoirs in existence. 


cation of the Roosevelt dam, which was celebrated on 
Mareh 18th. The structure is 282 feet S inches high, 
and it impounds sufficient water to cover 1,284.000 
foot. At the present time, 


water can be supplied to about one million out of the 


acres to a depth of one 


three million acres which the completed scheme will 
Another great hydraulic work in this country 
has been advanced during the year is that of 
grading the Everglades in Florida, by which a 
tract of fertile swamp land will be brought under culti- 


cover. 
which 
vast 
vation. In the field of bridge engineering, the most 
notable event was the letting by the Canadian Govern- 


ment of a contract for the construction of a new 
Quebec bridge to take the place of the one which 


failed so disastrously a few years ago. The structure 
“K” web system, and 
the cantilevers will carry a _ Pratt-truss, 
span, 640 feet in length. Nickel steel will be used in 
the cantilever arms; the suspended span: the anchor 
arms, and the immediately over the main 
pier, together with the floor system, will be built of 


will be what is known as the 
suspended 


members 


carbon steel. Toward the close of the year the con- 
tract was let for the construction of the four-track 
Hell Gate bridge, which will connect the Long Island 
Railroad system with the railroad systems of the main 
land. The most notable feature will be the main span 
of 1,000 feet, 
arched span in existence. In the arch 


which will be the longest and heaviest 
bridge alone 
will be take 70,000 


tons for the whole structure, whose total length will 


18,000 tons of steel, and it will 


be three miles. 
Electrical Engineering, 

During the year, the field of electrical engineering 
has steadily enlarged its borders. The progress has 
been in the direction, not so much of the development 
of new inventions and applications, as in the broaden- 
ing of the scope of those already established. Undoubt- 
edly, the most notable advance is that which has been 
made in electro-metallurgy and electro-chemistry. It 
is sufficient here to note the increasing application of 
electricity t« the production 
of metallic aluminium and sodium; the production of 
industries, and par- 


the electrolysis of salts; 


ealcium carbide, in all of which 
the production of aluminium, the progress is 
The refining of metals by 


ticularly 
by leaps and bounds. elee- 


trolytic action has been responsible during the past 
year alone for placing over one hundred million dol- 
lars’ worth of pure copper on the market. In the more 
novel applications of electricity to the arts, the elec- 
tric reduction of iron ore has been the most prominent, 
and among the several ingenious designs of electric 
furnaces there are two or three which give promise of 
competing commercially with the present gas and coal 
furnaces. In the field of electric lighting, the tungsten 
lamp continues to win popular approval; and this can 
be readily understood when we remember that a 16- 
candle-power carbon filament lamp requires 56 watts 
for its operation, whereas a 20-candle-power tungsten 
lamp demands only 25 watts. It is gratifying to know 
that during the year the united efforts of the electric 
producing a 


toughness and 


lighting companies have succeeded in 
drawn-wire tungsten filament of great 
durability. In the field of transportation, electricity 
continues to be the supreme power for urban and sub- 
urban service, and made of the fact 


that the Edison storage battery cars which have been 


note should be 


operating during the year in New York city have been 
giving reliable and satisfactory service. The applica- 
tion of electric traction to steam roads is not making 
the progress which was expected when the New York 
Central and New Haven installations had proved how 
reliable and punctual a service could be given. Figures 
of cost are difficult to obtain; but, as the report on 
the proposed electrification of Boston suburban roads 
showed, the first cost of these changes from steam to 
electric power is so great as to discourage investments 
of this character. There is a consensus of opinion 
that the alternating-current, overhead trolley will be 


used for long distance service, and the direct-current, 
third-rail work. 
The utilization of water powers by the construction of 


system for terminal and suburban 
large hydro-electric plants continues to make a rapid 
advance, the most notable work of the year being the 
vast dam which is being built across the Mississippi 
The 
seven-eighths of a mile across the river, 


River at Keokuk, Iowa. dam will stretch for 


32 feet 
above the river bed. At one end of the dam will be 


rising 


the lock gates and a power house 1,400 feet in length, 
in which will be thirty 
The initial installation of 120,000 horse-power 
is to be completed 1913. A promising field 
for the application of electric power is that 


mounted hydraulic-electrie 
units 
in July, 
of agri- 
culture. It has been shown in the pages of the Scren- 
TIFK 


of the farmer 


AMERICAN what possibilities lie at the very doors 
in the many abandoned mills and reser- 
little reconstruction and 
be turned into central stations, from 
furnished to surrounding farms 
prohibitive cost. 


voirs, some of which, by a 
adjustment, may 
which power can be 


at a not 


Railroads. 

In the preceding section we have touched upon the 
progress of electricity as a motive power for steam 
The probability of the substitution of elee- 
for steam on the score of reduced cost of op- 
eration has been somewhat lessened by the extended 
application of superheat to locomotives. It now looks 
as though superheat will those 
which, at least in American practice, compounding has 
failed to secure. The simple engine always possessed 
certain practical advantages over the compound, and 
the addition of superheat makes it possible to secure 
often greater fuel economy in a 
tive of the simple type, than is possible in a 
superheat compound. The increasing 
superheat may easily be set down as the most impor- 
tant development in locomotive practice of the past 
year. In spite of predictions to the contrary, the 
weight and size of American locomotives, and, to a less 
degree, of foreign locomotives, continue to 
To-day, in the huge engines built for the 
Railroad, we surely have reached the limit. 
ger locomotive for hauling fast passenger. trains weighs 
ISS tons without the tender. The Santa Fe Mallet 
freight locomotive, with twenty-four wheels, twenty of 
which are tons, and with the 
tender, 425 tons, its length over all being 1201, feet. 
The fatal wrecking of the Washington express on the 
New Haven road, near Bridgeport, when it was taking 


railroads. 
tricity 


achieve economies 


equal and locomo- 
non- 


application of 


increase, 
Santa Fe 


A passen- 


drivers, weighs 308 


a crossover, has drawn attention to the necessity of 
making crossovers from express to local tracks longer 
and of easier curvature, so that they may be taken at 
high speed without risk of derailment. Notable events 
of the year were the opening of the Pennsylvania ter- 
minal and tunnels at New York and of the handsome 
terminal of the Chicago & Northwestern at Chicago. 
Great progress has been made with the Grand Central 
terminal of the New York Central Railroad at New 
York. The excavation is nearly completed, and the 
screater part of the steel work of the station building 
has been erected. This terminal, with its total area 
of 69.8 acres, is equal in area to the four next largest 
terminals of the world, combined. 


The Steam Engine. 

In spite of the activity and great promise of its 
younger competitors, the steam engine, thanks to care- 
ful study of its principles and the methods of 
construction, seems likely to hold its own as the prin- 
cipal prime mover for many years to come. The steam 
turbine, from the attitude of a competitor of the re- 
ciprocating engine, has passed into the position of its 
It is now understood that 


best 


complement or useful ally. 
in the higher ranges of steam expansion, the recipro- 
eating economical, just as the 
turbine is in the lower The installing of a 
low-pressure turbine between exhaust and condenser of 


engine is supremely 


ranges. 


the reciprocating engines, as we showed last year, in- 
creased the output of the New York subway power sta- 
tion 100 per cent, and increased the economy 150 per 
cent. Both on shore and at sea, the economic value of 
superheat is coming into increasing recognition, and 
economies of from 20 to 30 per cent and more have 
been realized in a wide variety of installations. An in- 
teresting development was made public during the year 
in the Tesla turbine, which consists of a series of fiat 
steel disks mounted on a shaft within a casing, the 
steam being delivered at high velocity at the periphery 
of the disks and flowing between them in spiral paths, 
to exhaust through ports at their center. Tesla de- 
pends upon the properties of adhesion and viscosity of 
the steam for securing the desired torque on the 
shaft. A curious situation has developed in the 
United States navy, where there is an unmistakable 
disposition to return to ‘the reciprocating engine as the 
drive for our future battleships. This attitude has 
resulted from observation of the sister battleships, 
“Delaware” and “North Dakota,” and the economy of 
30 to 40 per cent shown by the reciprocating engines 
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of the “Delaware” over the turbines of the “North 
Dakota,” when the two ships were steaming in column 
during several thousand miles of cruising. The action 
of the department is, we consider, rather precipitate. 
The engines of the “North Dakota” are of a rather 
early type; more modern turbines would reduce the 
difference to 20 per cent, and a combination of cruis- 
ing reciprocating engines and turbines would, we be- 
lieve, wipe out the difference altogether, leaving the 
balance of practical advantages heavily on the side of 
the turbine-engined vessel. 
Naval Development. 

Toward the close of the year, there was mobilized 
in the North River, New York, at a few weeks’ notice, 
the most powerful, fleet that ever assembled in Ameri- 
can waters. Over one hundred ships were drawn up 
in several parallel lines between the New York and 
New Jersey shores; and that the object of the Navy 
Department of popularizing the navy by showing to 
the people the actual ships themselves, was achieved, 
was proved by the vast throngs that flocked into the 
city from the surrounding country to witness the truly 
majestic spectacle. The most imposing element of the 
display was the line of twenty-six battleships, extend- 
ing unbroken for six and a half miles, in which was 
inéluded the six dreadnoughts that have been com- 
pleted for the navy. Of more importance, however, 
than material, is personnel; and the significance of 
that array could be appreciated only by the naval man 
himself or by those who, like the writer, had been 
privileged to live aboard one of the ships of the navy 
when the fleet was engaged in the regular routine of 
daily life, and in the supremely important work of 
batt practice. In discipline, morale and practical 
eflidfeney, the navy has never stood as high as it does 
to-day. We have so recently devoted a special number 
tu this subject, that it is sufficient for the purposes of 
the present review, to refer to the various articles in 
that issue, written by leading officers of the Depart- 
ment for the purposes of telling the people of the 
United States just what kind of a navy it is that we 
possess. The American type of dreadnought, with 
center-line turrets, and guns firing above the roofs of 
adjacent turrets, has become standard throughout the 
world; and the guns so admirably placed are being 
served so well, that we believe our ships are able to 
make accurate shooting at ranges that are never at- 
tempted by any foreign fleets. The one great fault with 
our navy is that it is not proportionate to the wealth 
and responsibilities of the country which it protects. 
The general board at Washington, after a conservative 
review of conditions, have decided that, in order to 
maintain a navy adequate to our wealth and popula- 
tion, we should build four ships (battleships or battle 
cruisers) every year. Our present inadequate increase 
of two battleships per year will, in five years’ time, 
make it possible for our nearest competitor among the 
European naval powers to challenge the Monroe Doc- 
trine, knowing that its strength in dreadnought ships, 
as compared with our own, is 100 per cent greater. 

In a-general review of naval development, there is 
notiéeable a steady increase in the size of the battle- 
ship and the caliber of her guns. The largest ships 
have reached a displacement of 28,000 tons and over 
and carry 13.5 and 14-inch guns. There are signs of 
a reaction in favor of smaller ships, but we doubt if 
it will take place, so many and so great are the ad- 
vantages conferred by the possession of big units. A 
noteworthy feature is the growth in popularity of 
battle-cruisers, ships of 28 to 30 knots speed, well 
armed, well protected, and with a large radius of ac- 
tion. We consider that the weak point in the make-up 
of our navy is its lack of any ships of this class. Our 
little 25-knot “Chesters” and “Salems” would be as 
defenseless in the presence of such vessels as so many 
chickens before a flock of hawks. They would not 
dare to venture within range of a screen of battle- 
cruiser scouts; for that would mean capture, or speedy 
destruction by 12 and 13.5-inch guns. Moreover, a 
Squadron of 28-knot battle-cruisers would prove to be 
an extremely complicating factor in battle tactics, when 
used against an enemy which possessed no vessels of 
this class. The destroyer holds its own, and seems to 
increase in importance. Four destroyers to each bat- 
tleship is a standard in European navies which we 
should make haste to follow. The submarine is increas- 
ing rapidly in size, offensive quality, and, most impor- 
tant of all, in sea-keeping qualities and radius of action. 
It is our belief that the submarine, or some modification 
of it, will see a development during the next decade 
which will possibly enable it to challenge the present 
Supremacy of the battleship. Although the existing 
war between Italy and Turkey is necessarily, because 
of the practical absence of a modern Turkish navy, a 
thilitary war, it has served to emphasize in a striking 
degree the importance of the command of the sea. 
Italy is not only able to localize the war in Tripoli, 
but is in a position to completely prevent the sending 
of necessary reinforcement and supplies to the Turkish 
army at the seat of war. 


The Merchant Marine. 

In any American who is possessed of a true patriot- 
ism, the subject of the American merchant marine 
must necessarily beget feelings of regret if not of 
positive humiliation. Year by year the flag of this 
country becomes scarcer upon the high seas, and it 
may truly be said that matters have come to such a 
sorry pass that unless this nation bestirs itself to a 
sense of its duties and opportunities, its flag must 
ultimately disappear from the seven seas. Let the 
facts of total tonnage speak for themselves. In 1759, 
the United States possessed 124,000 tons of merchant 
shipping engaged in foreign trade. In 1800, the total 
had risen to 667,000 tons. Sixty years later, we led 
the world, with a total of 2,379,000 tons. In 1910, the 
total had fallen to 782,000 tons, which is but a little 
over 100,000 tons more than we had afloat at the be- 
ginning of the nineteenth century. The one hopeful 
sign is the fact that the importance of the subject is 
continuously impressed upon the public mind. Out of 
the many suggestions which are being offered. for: the 
resuscitation of our merchant marine, there are two 
which seem to be practical, and would probably prove 
to be thoroughly effective. The first is the institution 
of a system of preferential duties in favor of Ameri- 
ean-built ships and against ships flying the flag of a 
foreign country. It was under this policy that the 
merchant marine of the young republic prospered in 
the first forty years of its existence, and we believe 
that like causes" would produce like results in the 
present day. The other remedy, which is connected 
with the opening of the Panama Canal, proposes to 
bring all American ‘shipping, sailing between Atlantic 
and Pacific ports by way of the Panama Canal, under 
the regulations which protect our coastwise shipping. 
Ocean-going steamships continue to increase in size, 
and it is an extraordinary fact that the increase is at 
an accelerating rate. When the “Mauretania” and 
“Lusitania,” each 790 feet in length, were launched, it 
was predicted that the limit of size had been reached; 
but during the year there entered the port of New 
York, on her maiden voyage, a ship which is 882% feet 
in length, and which exceeds the displacement of the 
two great Cunarders by from 15,000 to 20,000. tons, 
according to the degree of loading. In addition to her 
great size, the “Olympic” is notable for being driven 
by a combination of reciprocating engines and _ tur- 
bines. Her speed of 22 knots is, of course, consider- 
ably less than that of the Cunarders, which must re- 
main the fastest of the trans-Atlantic liners until 
such time, possibly, as the internal-combustion engine 
has rendered a further advance in speed possible. The 
end is not yet, however, in this matter of size. The 
Hamburg-American Company is building two vessels, 
the “Imperator” and a sister ship, which are to be 
just under 900 feet in length; the Cunard Company 
is constructing the “Aquitania,” which will slightly 
exceed 900 feet; and, in answer to our “inquiry, the 
leading officials of the White Star Company inform 
us that an order has been placed with the Belfast 
firm for the construction of an 18-knot ship, 1,000 
feet long, 100 feet wide, to be driven by combined 
turbines and reciprocating engines of 55,000 horse- 
power. The limit on length and size is placed by the 
length of piers and depth of harbor entrances, and 
before the “Olympic” could dock at Néw York, it was 


necessary to make a temporary extension of the pier, 


(by permission of the War Department) of 100 feet, 
which, under the terms of the permit, must be re- 
moved in twelve months from the present time. From 


the earliest days of the modern ploane. attempts 


have been made to check rolling At*sea,* The most 
promising deévice to-day is that of Frahni, who has 
installed on several vessels anti-rolling water tanks, 
which apparently have done much to reduce this un- 
pleasant source of discomfort to the sea voyager. The 
most important development in marine engineering just 
now, outside of that of increase of size, is the attempt 
to utilize the internal combustion engine for pro- 
pulsion, a subject which is treated at fuller length in 
the present review under the head of the internal 
combustion engine. Mention should be made of the 
effort to reconcile turbine speed with propeller speed 
by the interposition of an intermediate reducing gear, 
the most noteworthy of which is the installation on 
the United States collier “Neptune,” a 14-knot vessel 
of 19,300 tons displacement. The turbine running at 
1,220 revolutions per minute, drives the propellers at 
135 revolutions, through an intermediate, mechanical- 
reducing gear of the Westinghouse-McAlpine type, 
which has shown an efficiency of 98 per cent in a 
shop test. Trials of this vessel are still in progress. 
A sister ship to the “Neptune,” the “Jupiter,” is being 
equipped with a turbo-generator, running at 2,000 
revolutions per minute, the power from which will be 
transmitted to the propeller shaft, with a speed re- 
duction of 18 to 1, and an estimated efficiency of 
transmission of 91 per cent. Whether reduction gears 
or a combination of reciprocating engines and turbines 
will prove to be the better solution of the marine tur- 


ee - ~ 


bine problem, will probably be demonstrated during 
the coming year. 


Internal Combustion Engines. 

In the field of prime movers, the internal comlus- 
tion engine undoubtedly presents the greatest promise, 
both as to the wide field of its application and the 
great reduction in space occupied and consumption of 
fuel per unit of work done. Although the producer- 
gas engine has given promising results, both in marine 
and stationary plants, it is to the heavy-oil engine of 
the Diesel type that the engineering world is looking 
for immediate developments. Because of its retia- 
bility and simplicity of operation, the Diesel engine 
has won recognition as the heavy-oil engine of the 
future. Nowhere is it holding attention just now se 
closely as in the navy and the merchant marine. For 
marine work it offers many and most valuable ad- 
vantages. Tests on large engines of this type have 
shown the remarkable economy of 0.38 pound of ernde 
oil fuel per brake horse-power hour, and the marine 
engines now in use average from 0.40 to 0.44 pound 
of fuel per brake horse-power when running under 
full load. In addition to fuel economy there is the 
great advantage that the space formerly occupied by 
the boilers and coal bunkers is free for cargo carry- 
ing or on warships for the installation of larger maga 
ing, or, on warships, for the installation of larger 
magazines and store rooms. The fuel may be piped di 
rectly to the tanks and stored in the double bettom, a 
speedy and cleanly operation compared with the slow 
and dirty work of coaling a ship. The mest notable 
marine installation is that aboard the vessel which is 
now being built by the Hamburg-American Line for 
their transatlantic service. This ship, of 0,000 tons, 
will he driven by twin engines, each of 1,500 horse- 
power, with which the ship is expected to develop a 
speed of 11 to 12 knots. 

Astronomy. 

By far the most noteworthy astronomical event of 
the year was the appearance of the new star discev- 
ered by Espin. Although the nova was actually first 
discovered on December 30th, 1910, the phenomenon 
may fairly be considered an astronomical event of 
1911. The star proved to be a typical nova, which 
owed its sudden appearance probably to a collision be- 
tween some orb, far in the depth of space, and a 
nebula or cluster of meteoric bodies. 

The year was a year of comets. The body discoy- 
ered by Kiess at Lick Observatory on July 6th was 
easily visible in an opera glass. Two weeks later, 
Prof. William Brooks, of Geneva, N. Y., the veteran 
comet hunter, discovered a comet which came within 
thirty million miles of the earth, and which proved to 
be A fairly conspicuous object. The return of Encke’s 
comet was watched with interest, because it has the 
shortest period of any known comet, returning toe the 
sun every three and one-half years, because it varies 
in brightness at each successive return in a very fe- 
markable manner, and because its varying period of 
revolution proves that some other force than the attrac. 
tion of the sum must act upon it. In the month of Sep- 
tember’two more comets were discovered, one by the 
Russian astronomer Beljawsky, and the other by 4Quin- 
esset..* Borelly’s faint periodic comet, discovered in 
1905,. was” observed on its return at some of the 
southern observatories. 

On April 28th there was a total eclipse of the sun, 
which “lasted almost five minutes—fairly long, as solar 
eelipses go. Since the whole track of the shadow lay 
in the Pacific Oeean, only a few islands were avail- 
able as Station’, for Which Treason the-number of expe- 
ditions Sent to’ observe it were not numerous. The 
usual observations were made, and no startling new 
fact. was revealed. 

Prof. Stebbins of the University of Illinois, who de- 
votes his time to making very accurate measures of 
the brightness of the stars with an apparatus depend- 
ing upon the change in the electrical resistance of 
selenium when light falls on it, took up the work of 
discovering new variables with his instrument. In this 
work he was successful, finding no less than two. 
Thanks to Prof. Stebbins, we have reached a kaewi- 
edge of systems such as Beta Aurigw, which it seemed 
almost impossible to have attained ten years ago. 

Dr. Baker and Prof. Wendell showed that the star « 
Herculis is a close double with unequally bright com- 
ponents, revolving about each other in a nearly eir- 
cular orbit in a period of 2 days, 1 hour and 13 min- 
utes. Prof. Schlesinger, on the basis of the observa- 
tions of Dr. Baker and Prof. Wendell, calculated the 
nuasses of the components, and showed that its dis- 
tance from us is equivalent to 200 light years. 

Aviation. 

Startling advances have been made in aviation dur 
ing the past year. In the middle of January, Bugene 
Ely flew from San Francisco to the cruiser “Pennsyl- 
vania,” moored in the harbor, and alighted thereon, 
later returning to the shore. This was the first trip 
from shore to ship, and return, ever made by au sere. 

(Continued on page 602.) 
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The Methods of Dust Extraction on Cotton-carding Engines 





Fig. 1. Simp 
A tuft of cot 


Safeguarding the Workingman’s Health 


itton ills is intimately depend 
ilitions prevailing therein 
phere at easonable tempera 
nt importance in promoting the 
rkers during their daily occupation 
the air in certain parts of these mills 
time occupied the serious attention of 
i schemes, more or less effective, 
hed forth: but few have gone beyond 
tage hey are either too expensive, 

‘ nia wre sciie 


until recently, was to install fans 


By J. H. 


Crabtree 


brush. The wires thus cleanse the cotton, combing 
and preparing it for the “frames” which follow 

As euch carding-machine has two cylinders, one of 
which is 4 feet wide and makes 160 revolutions per 
minute, it follows that in a few hours the wires be 
come surcharged with dust and short fibers. And if 
they were not stripped of these they would be so 
glutted with refuse that the machine would fail to do 
its work Hence, when the carding-engine has been 
in operation for two or three hours’ the process is 


stopped, and the two strippers bring up a cylindrical 


brush covered with wire bristles, This is 


placed in 


The work induces pulmonary troubles in some men at 
an early age. 

The to some extent, mitigated where the 
men adopt the precaution of olding a tuft of clean 


danger is, 


cotton fiber, pressing it between the lips while strip. 
ping. This forms an old-fashioned respirator (Fig. 1), 
which is used daily by men who have often proved its 
Other men have recourse to specially-designed 
respirators, which are adapted to facial outline (Pig, 


value 


3), and preserve the mouth and nose from contact 
with dust. The fact that strippers have suffered 
acutely from their occupation has been definitely 
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Fig. 3.—Respirator specially designed for 
use by cotton-mill workers. 
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‘Traveling extractor,’’ 














main cylinder of the carding machine. 


1 diameter in wall-boxes or window 
us parts of the room, and exhaust the 
iir so as to change the atmosphere 
ree or four times during each day 
dl most carding-rooms in such a 
irly injurious to the strippers 
e raw cotton Is combed, in machines 
ding-engine by a myriad of pointed 
vil cylinders 
f cott fixed on the front of 
1 it ues from the back as a thick 
! ith th fibers combed in one 


semblance of a thread 


of a cotton mil Between the lap 
rn the cotton is passed over the cylin 
th wires Here the short fibers are 
the dust and small particles 


retained here. These mil 


h like an ordinary clothes 


with stripping brush over 








Fig. 5.—Another form of fixed ‘‘dust extractors’’ in series. When stripping 


is completed the hood is raised in the vertical tube. 
THE METHODS OF DUST EXTRACTION ON COTTON-CARDING ENGINES 


each of 
rapid 
strips the 


contact with the cylinders in turn, and 


revolved at a 
The 


fibers which clogged up the interstices. It 


rate. 


brush wires of nearly all the short 


also roots 


out the dust and sticks which have been retained in 


the cotton up to its treatment in the carding-machine. 
When the stripping-brush has done its work, it is an 
hand-card. It 


into 


means of a 
the 


room in dense volumes. 


easy matter to clean it by 


short has 


the 


contains fibers only; dust passed 
the air of 

Here, then, is the specific function of the new appli- 
of the 
This is of greatest importance to the men who 
manipulate the brush. They must stand in close prox- 
imity the brush is The 
dust pass into their nostrils, and much is unavoidably 
inhaled. This the and 
in time, tells upon their physical strength. It is, in- 
deed, seldom that follow their 
inployment to a normal age of say 60 to 65 years, 


ances—to prevent this dust pervading the air 


room 


while revolving. volumes of 


involves serious risk to men, 


strippers are able to 


proved by investigations in various cotton towns where 
between 40 and 50 per cent have been found affected 
in varying degrees. 

Fans, exhaust or doubtless done 
much to purify but they de 
not touch dust-clouds for some time after the dust is 


generated. 


indraught, have 


the air of carding-rooms; 


The result is that the dust becomes mixed 
with the air of the room and, after having affected 
the strippers close by, it is diffused in the room gen- 
erally, and traverses the area where the women and 
girls are There is a 
moderate amount of dusty material given off from the 
frames cotton mills. This in itself, 
however, does not occasion either inconvenience or in- 
jury. The new methods work on different lines from 
put into practice. Several of these are 
now in operation, but the general principle adopted is 
to collect the dust at the point of its generation and 
remove it by means of trunks to the external parts of 
the mill-premises or to inclosed dust-chambers. 


at work on the spinning-frames. 


themselves in 


any before 
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Fig. 6. 


‘*Dust extractors’’ with automatic valves. 


Fig. 7. 


‘*Portable dust extractor.’’ 


THE METHODS OF DUST EXTRACTION ON COTTON-CARDING ENGINES 


Several plans are at work in the cotton districts of 


Lancashire. By one of these (Fig. 2) a dust-receiver 


is fixed over each carding-machine. This is as wide 
itself and has an opening 
bears a balanced lid by which the 
opened and closed at the will of the 


as the machine about 2 


inches wide; it 
aperture can be 
stripper. The receiver is attached above to a carrier- 
tube running to the main air-trunk. In this an in- 
runs at 1,200 to 1,500 revolutions per 


The blower will take care of forty to sixty 


closed blower 
minute 
earding-machines, and the additional mechanical power 
used is nominal. 


The modus operandi is as follows: When the strip- 


New 


U NCLE SAM'S new tide prophet is a machine which 
it is capable of 
required the 


outclasses all human competitors ; 


doing in one day work which formerly 


services of sixty-five computers. It was invented by 
Mr. E. G. Fisher, of the United States and 
Geodetic Survey, and is used to predict the height of 


Coast 
the water at any instant on any date from one to two 
years in the future for every port in the United States 
and seventy of the principal ports of the world. This 
information is issued in the form of a book by the 
Coast and Geodetic Survey. 

Tide 


astronomical conditions that influence the 


predictions are based on local as well as 


pers place the revolving brush on a carding-machine, 
the receiver-lids of the whole series are closed except 
the one over this particular machine. Thus the total 
exhausting force of the blower is concentrated on one 
machine; and when the stripping begins, the air-cur- 


‘rents about the aperture are strong enough to gather 


the dust as it is generated. The attendants require 
no cotton tufts or respirators; the dust is completely 
prevented from reaching their breathing organs. 

Then the receiver-lid is closed, the brush removed 
to the next machine, another lid opened, and the 
process is repeated throughout the series of fifty or 
sixty machines. 


Another method (Fig. 4) has been devised, in which 
a single traveling receiver is available for each row 
of carding-machines. In cotton mills generally 
machines are laid in parallel lines of ten te forty, 
with intervening spaces of 10 to 18 inches. It is 
therefore possible to build up earrier-tubes in line with 
the machines, and about four feet above them. On 
either side of the tube-line a rail is fixed to hold the 
grooved wheels of the traveling receiver. 


these 


The exhaust in this arrangement is maintained by 
a blower running at about 1,300 revolutions per min 
ute. Over each carding-engine is an aperture in the 


(Continued on page 004.) 


Tide-predi ting Machine 


By M. H. Talbott 
trical device stops the machine whenever a high or 
low water is indicated. 

While the operator is » —_ling these figures, the 
machine is doing a still more detailed work. A strip 
of paper 6 inches wide and 380 feet long is moving 
automatically across the face of the machine, and 
while one pen is marking the hours and exact times 
of highest and lowest waters, another pen is tracing a 
curved line which shows the gradual rise and fall. 

The information turned out by this machine is 
sought by the marine engineer who wishes to calculate 
for improvements, and the hydrographic surveyor who 


is laying plans for future surveys, as it enables him 
to know the depth and time of high and low water 
on any date a year or two in advance. 


Weighting of Silk 


T is much to be regretted that many unscrupulous 
manufacturers resort to weighting, or “loading.” raw 
silk in the dyeing process, to such an extent as to 
render it a very uncertain and treacherous fabric, with 
a tendency to split and crack even when carefully 
folded and laid away. In this dyeing process the 

natural gum of the silkworm is first re- 





rise and fall of the ocean. At every port 
in the world there is an instrument which 
indicates these fluctuations by a curved 
line on a sheet of paper, and from a long 
series of such observed curves computers 
have evolved the average 
nent at each The formula 


which this perfected machine is based in- 


of each compo- 
place. upon 
cludes thirty-seven of these 
There are 


components. 
a set of gears to represent the 
sun’s influence, another to take the place 
of the moon, various other sets which act 
for the planetary and = still 
other sets which speak for local conditions. 

The machine looks like a huge printing 
press. A frame of 
and iron oceupies a space 11 feet 
feet high, and 2 feet wide, and from the 
dial indicators in the front to the opposite 


movements, 


skeleton brass, steel, 


long, 6 


end it is a maze of wheels, gears, pulleys, 
and chains. 
three hundred 


and pulleys in the machine. 


There are gear wheels 
These are ar- 
main sections, one 
senting the time, the other the height of 
tide. permanently fas- 
tened at one end, run through each section, 
and their free ends are attached to indi- 


eating devices. 


ranged in two repre- 


Two chains, each 


a set of predic- 
tions adjusts the eccentrics connected with 
each set of gears. 


The operator beginning 


By turning a crank he 
Causes the wheels to rise or descend, thus 
lengthening or shortening the free end of 
the chain. This variation appears on the 
dials at the front of the machine, one 
Pointer showing the height of water in 








from the silk by a method of 
“stripping,” as it is called, in order that 
the raw material may properly take and 
hold the dye. This causes a loss of weight 
which dyers have always sought te re- 
store, but instead of being content with 
doing this, the thrown silk is dipped into 
a solution of bichioride of tin, nitrate of 
other 


moved 


iron, chemical compound, 
for the purpose of giving it more weight 
than that lost in the stripping process, so 
that a hundredweight of silk in the raw 
state is often made to weigh three, or 
even four, hundred pounds when the dye- 
ing is completed. As raw silk is bought 
and sold by the pound, the gain to the 
manufacturer is obvious. This operation 
makes the silk more valuable, but destroys 
the durability of the filaments. 

Stretching the threads by steaming, so 
that a weave a greater 
number of addition of 
chemicals to give it an luster, 
that 
to manufacturers, but costly 


or some 


given weight will 
and the 
unnatural 
profitable 


yards, 


are other processes prove 
to consumers 
It is a mistaken idea with many people 
that the silks are the 
most durable. Just the 


The light “pure dye silks,” as 


heavy best and 


reverse is true 


weight, or 


they are termed, are much stronger and 
more durable, as only enough added 


weight is given to this class of silks, in 
the dyeing, to replace the loss in the strip 
ping process. 

The use of inferior and destructive dyes 
is another method equally as common and 
which many 


equally as reprehensible, by 


manufacturers impose upon the consumers 








feet and tenths; the other the day, hour, 


and minute of the occurrence. An elee- 


A MACHINE THAT FORETELLS THE TIDES. 


in the dyeing ef silk. 
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Charles Edwin Bessey 


The New President of the American Association for the Advancement of Science 


Ye R ibsence of eight years the American 
4 Assuclation f the Advancement of Science re 
W hington for its annual meeting In 1905 
" ling office was the chemist, Ira Remsen, who 

: it} 


ustanimate skill the fortunes of the 


By Marcus Benjamin, Ph.D. 
In honors, he has received elections to the Phi Beta 
Kappa and Sigma Xi societies, organizations in which 
membership is restricted to those who have done some 
thing. The cegree of Ph.D 


the University of lowa@ in 1878S and that of LL.D. from 


was conferred on him by 


lowa College in 1898. It may also be mentioned that 


he is a trustee of Doane College and he is a member 
of the Schoolmasters’ Club 
Prof 


cational 


Bessey is a member of many scientific and edu- 
societies, as shown by the following list of 


organizations, in all of which he has been a prominent 
officer. He is a life member of the 
of America 


is a member ef the National 


totanical Society 
ind was its president in 1896-1897; also he 
Educational Association, 


erving it as vice-president in 1806; and he is a mem 


er of the American Microscopical Society, of which he 
was president in 1902. His connection with the Ameri 


in Association fer the Advancement of Science began 











: thought, 
7 rays, which he 


posed to be written by Newton, Pascal, Galileo, and 


others. These had been made entirely by a forger of 
little education and were full of vulgarities and errors, 
but the names of their celebrated authors and of the 
scientist who presented them caused 
Most of the members had no 
authenticity up to the day 
avowed his fraud 


them to be ae- 
cepted. 
their 


doubts about 
when the forger 
When the prestige had vanished, 
the style of the letters was pronounced wretched by 
the same persons who before had praised them highly. 

The more 
typical, and brings out not only the réle of prestige, 


recent adventure of the N-rays is even 
but also of suggestion and mental contagion. 
have te do not 


Here we 
merely with experiments which are 


taken as faith by those who have no opportunity to 


verify them, but also with observations declared to 
be exact by a very large body of scientists who 
ciaimed to have repeated them. M. Blondlot, a lead- 


ing professor of 
that 


physics, observed, as he 


many bodies gave out special 
N-rays. These 


their action on phosphor 


called were 
detected mainly by 
Their 


closely. 


wave-length could be 
What is most 
that most of the French scientists working in 
this field 
exactiy 


escence, meas- 


ured very singular is 
repeated his experiments and saw 
what was suggested to them to see. 
For two years the Academy proceedings were 
full of from 


Becquerel, Broca, and Bichat on the wonder- 


reports scientists such as J. 
ful properties of the rays, and Prof. D’Arson- 


val, among others, delivered lectures upon 


them. The French Academy wished to recom- 
pense such an important discovery, and dele- 
Mascart to 
make an official examination of the author's 
The 

thus a 
awarded to the author. 

During this 
tists who did not come under the prestige of 
the French tried in 
the experiments. Then 
cided to go to the 
observe them. 


gated a committee headed by M 


much im- 
$10,000 was 


researches committee were 


pressed, and prize of 


time, however, foreign scien- 


savants, vain to repeat 


several of them de- 
author’s laboratory to 
They soon found that he was 
the victim of a most complete illusion, for he 
would continue to make measurements of the 
supposed deflections of the rays, even when 
the “deflecting” 
The matter carefully 
number of scientists, with the result that the 
specter of the N-rays was laid, once for all. 


was surreptitiously removed 


was examined by a 


A few years ago an assistant in Prof. Lipp- 


mann’s laboratory at Paris claimed to have 


discovered that an electrified body in move- 
ment did not deflect the magnetic needle (con- 
result 


Rowland’s experiment), a 


of the 


trary to 


which would have been highest im- 








J llo l niversity, At the present meeting a 
otaniat, who for forty years has faithfully attended 
the gatherfigs of the Association, will preside over its 
| eeding 
Charles Edwin Bessey was born in Milton Township, 
Vi ne Cou Ohio, on May 2ist, 1845. His ancestry 
his father’s de is of French origin; for the Besses, 
the name is formerly written, were Huguenots 
\ »dffed fr their pative country to England and then 
cout the ddie of the eighteenth century Jacob Bes 
came t America, settling near Doylestown, in 
lennsylvania In 1822 his grandson Adnah moved wit! 
his pu ts to Wayne County, Ohio, where later le 
ri«l Margaret Ellenberger, of German «e 
ent ind there the son was born f 
ing Besse eceived his earliest education 
in the publle schools of Ohio, and after pre 
ring for college in the academies in Seville 
ud ¢ n he entered the Michigan State 
Agricultural ¢ ezge In Lansing where he was 
‘uated in 1860 with the degree of Bachelor 
cia nd ere three years later he 
received a Master's degree lis intention on 
ent ing college was to become an engineer but 
! \ ivised to specialize in botany, which 
idvice he tantly accepted After much 
retle« informing the president, he 
| We Bessey, I am glad of it, but 
ie I e rich and then a moment later 
Yes I im glad of it, but you'll never lhe 
After graduation he was able to study 
his chosen speciality at Harvard, where he was 
fortunate | coming under the influence of 
Ana f i rou iom he acquired the founda 
tion tl »wledge of systematic botany 
spel its philosophical aspect. 
Preferment in those days was naturally in 
he direction of teaching and in 1870 he was 
called to the chair of botany in the University 
of Iowa where he continued for fifteen years 
in i as acting president during the 
ear ISS2 lie accepted a call to a similar 
charge in the University of Nebraska in 18S4, 
where he has since remained, being also head 
f the department. During 1885-1891 he was 
acting chancellor of the university, and again 
held tl high office during 1899-1900 and 
during 1007-1908. He was dean of the Indus 
trial College of the University of Nebraska 
luring ISS4-1SSS and again since 1895; also 
during 1888-1891 he was dean of the College 
f Literature, Science and Arts of that uni 
versity 
\ e botany has been his favorite study 
t has pot been his only interest; for as he 
vs In Iowa I began at once to write for 


how 


the agricuitural papers, telling people 
to plant and what to plant; telling them about 
weeds snd grasses; telling them also about insects and 


their bad habite; for entomology was one of my studies 


at that He joined the Iowa State Horticultural 


Seciety and read a paper on harmful insects, and took 


part in the first Farmers’ Institutes held in Iowa dur- 
ing the winter of 1870-1871 On moving to Nebraska 
he was equally interested and at once began to collect 
information on the grasses of the State, reading a paper 
m the subject before the Farmers’ Alliance; also pre 
senting papers before such organizations as the Fine 
Stockbreede! Association, Dairy Men's Association, 
Reekeepers’ Association, State Agricultural Association, 
nd the State Teachers’ Association 
His literary activity has been very great; for besides 
meny contributions to technical journals and papers 
ad befor ientific organizations he was for years 
botanical editer of the American Naturalist and has 
held imilar relation to Science He was the editor of 
the tanical contributions, most of which he wrote 
himself, that appeared in the later editions of the New 
Universal Cyclopedia Also he edited McNab’s “Mor 
and Classification of Plants” 
works in book form are: Geog 





raphy of Iowa (1876); Botany for High Schools and 
( 1880): The Essentials of Botany (1884) ; 
flementar Potanical Exercises (1892); Elementary 
Botany Wit nt Migration Studies (1905); and 


(1907) 


PROF. CHARLES E. BESSEY 


President of the American Association for the Advancement 


of Science. 


with his election to membership at the Dubuque meet- 
ing im 1872. He was ad¥anced to the grade of fellow 
in 1880, and has served the Section of Botany as chair- 
man with the rank of vice-president, at the meetings 
held jm 1890, 1902; andi1908>" His long’ and valued con- 
nection with thig foremdst scié@ntifie oFganization in the 
United States gained for himithe well deserved recogni- 
tion of am-election to its presidency at the meeting held 
in Minneapolis last December, 


Opinions and Beliefs in Science 

S. seientifie. experiments eannot be reproduced, 
Aiswthorite necessarily remains our principal guide. 
In a remarkable book which bears the title “Opinions 
and Beliefs,” the well-known French scientist Gustav 
Le Bon~shttows how large .@ part 
investigation. A _ scientist 
does not 
of suggestion is so strong 
facts,-an_ intei- 


mere hearsay plays 
in scientific never pub- 
which he suppose. to be 
influence 


very 


lishes _results 
exact, but the 
that even regarding 
ligerit person. fay /come under an and take 
the visions of- bis, imagination for realities. One of 
the most striking ‘ef. this kind .is the mischance to 
which tiearlf all of the members of the Academy: of 
Sciences wérée victims ‘about forty Years ago. On the 
faith of an emfrent ‘mathematician? the assembly in- 
serted in its proceedings about a hundred letters sup- 


precise 


illusion 


for the theory The 
author was not well known, but as the work 


portance of electricity. 
was done in the presence of Prof. Lippmann, 
he had the benefit of his authority, and the 
until 
were 


question was discussed by physicists 


a foreign 
erroneous and showed the reason why. 


scientist proved that the conclusions 
In the case of 
the exact sciences the truth comes out sooner or later, 
as we have to do with real measurements and close 
observation. It is not the same, however, for sciences 
which are in a less developed stage, such as medicine; 
here it is very difficult to verify results, for we do not 
know what effects are to be attributed to suggestion 
or to the remedy itseif, so that the errors persist for 
To enumerate them would be to 
that 
theories, remedies and reasoning change every quarter 
of a century. About fifty years ago, the treatment of 
pneumonia by blood-letting was considered in France 


a much longer time. 


go over all the history of medicine and show 


as one of the fine conquests of medical art, and its 
value appeared to be proved by statistics, which showed 
a mortality reduced to 30 per cent. Thus the remedy 
held its place until a doctor who visited a homeopat! 
hospital at London found that the mortality there did 
not exceed 5 per cent. This was a revelation. Instead 
of using diluted remedies, none at all were used, and 
soon the mortality in France fell to the same figure. 
To-day, instead of weakening the patient by blood-let- 
ting, he is strengthened by alcohol stimulants. This 
is a good example of the change in expert opinion. 
There is no need to multiply the examples, and it seems 
evident that the greater part of our scientific opinions 
should not be termed krowledge, but rather belief. 
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A Laboratory for Manufacturers 


A German Scientific Institution That Tests a Manufacturer’s 
Raw Material and Products and Gives Him Scientific Advice 


NHIS is the first of a series of articles intended to 
1 show the part that science plays in German industry 
and commerce. The author of the article, Managing 
Editor of the ScieNTIFIC AMERICAN, was sent to Europe 
by the publishers to study German industrial condi- 


tions with this object in view. 


A Saxon manufacturer of silk cravats found that 
his orders were steadily diminishing, although the 
season and the market were both in his favor. He 
made an investigation and discovered that his cus- 
tomers were buying silk cravats from a Prussian manu- 
facturer at a price fifty per cent less than that at 
which he could produce them. To the Saxon’s eye and 
touch the cheaper cravats were as good as his own. 
He could detect nothing in the material that could ex- 
plain why cravats exactly the same in appearance 
should be sold at two widely different prices. He spent 
a month in thoroughly overhauling his factory. He 
found that he was buying his raw material at the 
lowest possible prices; that his wages were not higher 
than they should be; that his overhead charges were 
not excessive, and that his organization was good. Yet 
the fact remained that the Prussian was underselling 
him and was apparently making money. 

The Saxon was an expert in cravats—at least he 
thought he knew all about them, because he had been 
making them for the better part of his career. Yet for 
the life of him he could not explain why it was im- 
possible for him to compete with the Prussian. One 
day a salesman of his suggested that it might be well 
to have the Saxon and the Prussian cravats scien- 
tifically compared by the Koenigliches Material-Prue- 
fungsamt—the Royal Laboratory for Testing Materials 
at Gross Lichterfelde, near Berlin. The examination 
would cost but little and might explain the mystery. 
As a manufacturer, the Saxon was convinced that he 
knew more about cravats than any scientist in any 
government testing laboratory, and that his trained 
eye and his sensitive thumb were more to be relied 
upon than lenses and chemicals. Still he consented. 
Samples of the Prussian and Saxon cravats were sent 
to Gross Lichterfelde. Two weeks later he received 
a formal report. His own cravats were pure silk. The 
Prussian’s cravats were half genuine silk and half 
artificial silk (nitro cellulose). A chemist and a 
microscopist, neither of whom had ever made a cravat 
in his life, had not only discovered in an hour or two 
a deception that a manufacturing experience of thirty 
years had failed to note, but even revealed what 
particular process had been used in making the arti- 
ficial silk employed 

The Technical Problems of Commerce, 

It would not be difficult to relate a hundred instances 
such as this, all of them typical of the work done at 
the most remarkable testing laboratory in the world. 
At Gross Lichterfelde I saw not only cravats under- 
going a rigorous scientific investigation, but chains, 
girders, paper, textiles, wood, dyes, copper, rubber, 
ink, typewriter ribbons—almost every kind of material 
that is used in our daily lives. Sometimes, as in the case 
of the Saxon manufacturer of cravats, the manufac- 
turer was puzzled by a rival’s success; sometimes he 
found himself with oxidized metal or faded goods on 
his hands, unable to discover the cause of the defects; 
sometimes he thought the customs officers had wrongly 
appraised his importations, because they had mis- 
judged the character of the material; sometimes he 
wanted to know which of several raw materials should 
be employed for a specific purpose and was unable to 
decide himself. 

The Royal Laboratory for Testing Materials works 
hand in hand with the German industrial. For a 
sum of money that must seem slight to Americans it 
places at his command a staff of two hundred and 
twenty-two men, seventy-two of whom are technically 
trained and the highest authorities in their respective 
departments of science. These men have at their dis- 
posal an equipment that includes the best obtainable 
apparatus for testing and analyzing any given material. 

In Germany, indeed in Europe, the Laboratory is 
regarded as a court of last resort in matters involv- 
ing the application of science to business. It is fre- 
quently difficult for a scientific man in the employ of 
a large corporation to deliver an absolutely impartial 
opinion on his firm’s product. Inevitably there is a 
tendency to underestimate the products of a rival 
Manufacturer and to view his own with favor. There 
is no such tendency in the Royal Testing Laboratory. 
Every chemist every engineer, every microscopist, 


By Waldemar Kaempffert 


every physicist, is a government official, and, as such, 
he is enabled to assume an absolutely impartial and 
judicial attitude toward the problem given him for so- 
lution. Indeed, impartiality is insisted upon, not only 
in the testing and examination of materials, but also 
in the phrasing of the reports submitted to an appii- 
cant for information. The manufacturer who can use 
one of the Royal Testing Laboratory's colorless opinions 
for acvertising purposes would be miraculously in- 
genious. To restrain him, however, from exercising 
too freely what average ingenuity Nature has endowed 
him, and to prevent him from quoting with approval a 
report which is many years old and not at all applie- 
able to his present goods, the Director of the Labor- 
atory refuses to furnish certified copies of opinions 
more than one year old, and sometimes goes to the 
trouble of checking up advertisements in which refer- 
ence is made to the favorable opinion of the Royal 
Testing Laboratory. 


Scientists Who Study Factory Methods in Factories. 


In order that the Laboratory may keep in close touch 
with industrial developments, members of its staff are 
sent from time to time to factories in order to study 
the exact manner in which textiles, cement, paper, ink, 
and the like are made. Thus, when it was decided to 
elaborate the equipment for testing caoutchoue and 
electric insulators, the exact manner in which rubber 
goods are made industrially was carefully studied, so 
that machinery could be designed which would enable 
a chemist or physicist to determine those facts which 
would be most useful to a rubber manufacturer. What 
manufacturer, for example, can tell definitely whether 
or not rubber goods should be stored in moist or dry 
rooms; whether that room may be indifferently hot or 
cold, dark or light; whether a rubber strip should be 
stored stretched or unstretched? These and similar 
questions Gross Lichterfelde will soon answer for him 
definitely, as the result of a long series of most practi- 
eal experiments. 

German manufacturers have not been slow to recog- 
nize the immense value of a government laboratory 
which solvesfor them the technical problems of com- 
meree. A number of manufacturers of electric insulat- 
ing materials jointly supplied the necessary funds for 
a painstaking study of insulating materials and of the 
insulating properties of rubber substitutes. The many 
compositions submitted were tested at various tem- 
peratures to determine their readiness of manipulation 
in the factory, their behavior under tension, torsion, 
and traction; their hardness; their ability to withstand 
exposure to weather and chemical corrosives. When 
the results of these studies are published. the Society 
of German Electro-Technicians will frame specifica- 
tions for electric insulating materials, in which for the 
first time some admirable substitutes for rubber will 
receive their due. 

How very impartial is the attitude assumed by the 
Laboratory is apparent when it is considered that 
manufacturers of competing materials may appeal for 
scientific information to Gross Lichterfelde at the same 
time. Sand-lime brick and ciay brick are competitive 
building materials. Yet a powerful association of sand- 
lime brick manufacturers and an equally powerful as- 
sociation of clay brick manufacturers simultaneously 
consulted Gross Lichterfelde for the purpose of im- 
proving their respective bricks. The comparative tests 
which were made proved immensely valuable to both 
associations and gave the ultimate consumer a far bet- 
ter building material than he would otherwise have 
been able to purchase. 

Perhaps the Laboratory has done its most efficient 
work in co-operation with the technical associations of 
Germany—associations of engineers, manufacturers and 
technical men. Thus in conjunction with the Society 
of German Cement Manufacturers, the Laboratory 
conducted an exhaustive investigation which has re- 
sulted in a_ scientific standardization of Portland 
cement, and has definitely settled such nice points as 
the influence of high temperature on concrete, the ef- 
fect of copper, lead and zine on cement, and the com- 
parative merits of Portland cement and iron slag Port- 
land cement. Similarly, in co-operation with the So 
ciety of German Bridge and Structural Iron Builders, 
a painstaking study of the strength of rivets in steel 
girders was made. 


A Study of Paper and Ink. 
It must not be supposed that all German manufac- 
turers have been broad-minded enough to submit their 


products to Gross Lichterfelde for approval, An at 
tempt to analyze the various kinds of automobile gase 
line sold throughout the German Empire, and to in 
duce the wholesale dealers in gasoline to standardize 
liquid fuel so that the motor car owner could buy gaso- 
line in Southern Germany exactly similar in quality 
to that sold in Northern Germany, was met by a flat 
refusal on the part of the dealers to assist the 
Laboratory. It is only a question of time when the 
Laboratory will succeed in carrying out its plan. Sim- 
ilar opposition was encountered when Gross Lichter- 
felde was commissioned by the government to analyze 
German papers and to determine their availability for 
bank notes, public documents and the like, an opposition 
that may be understood when it was discovered that 
only a very small percentage of German papers were 
found to answer the government's requirements. As the 
result of the work done at Gross Lichterfelde, the Ger- 
man paper manufacturer has so far improved bis prod 
uct that rarely indeed has he failed to fulfill govern- 
ment conditions. Opposition to the scientific investiga- 
tions of the Laboratory has given place to the heartiest 
co-operation. 

It was but natural that after paper was studied fer 
the government the thousand and one inks sold in the 
German market should have been carefully analyzed 
and tested to determine their chemical composition and 
their ability to withstand light, fire, and weather. That 
investigation has only recently been completed. The 
government can now specify with scientific precision 
the characteristics of a welinigh perfect ink to be 
used on its wellnigh perfect paper. 

The standardization of manufactures is thus under- 
taken only for the government. The Laboratory, as a 
government institution entrusted with the scientific ex 
amination of material used by the government, can dic- 
tate the requirements which that material must fulfill; 
but it would not set up standards for the manufacture 
of articles for ordinary consumption. When a manu- 
facturer requested the Laboratory to determine for him 
the qualifications that an asphalt should have for in 
sulating purposes, he was told that the asphalt industry 
must frame its own standards, but that the Laboratory 
would assist him by giving scientific advice. 


A Scientific Court of Last Resort in Technical Disputes. 


As an impartial institution for scientifically passing 
upon the commercial availability of manufactured 
products, Gross Lichterfelde is required by law, when 
requested to do so, to settle technical disputes. In- 
stead of wasting time and money in asking the courts 
to decide whether or not a contract has been carried 
out according to the spirit and the letter, the dis- 
putants often submit their case voluntarily to the 
Laboratory for decision. A builder ordered a large 
quantity of roofing tiles and specified that they were 
to be waterproof. When the tiles were delivered he 
refused to pay for them on the ground that they failed 
to comply with the conditions of the contract. The 
dispute was submitted to the Laboratory for decision. 
The tiles were tested and it was found that they were 
sufliciently waterproof to come within the meaning of 
the contract. 

Even if a case does go to court, the Laboratory may 
be asked by the presiding judge to decide the technical 
point at issue. The decision is binding upon both sides 
—a veritable boon to a court confronted with a mass of 
conflicting expert testimony. In one case it appeared 
that in the construction of a wall a stone composed of 
crushed slag had been employed together with iime 
mortar. The mortar failed to harden. The dealer who 
had delivered the slag stone insisted that the wrong 
kind of mortar had been employed. The mortar maker 
retorted that the slag stone was worthless. The ex- 
perts summoned by both sides failing to agree, as might 
be supposed, the court submitted the whole matter to 
Gross Lichterfelde. There it was decided that the 
mortar had failed to harden, not because it had been 
made with the wrong kind of sand (as one expert had 
declared) nor because the slag was of the wrong kind 
(as another expert had insisted), but because many 
lime mortars harden only when exposed to the alr, 
and then only after they have been alternately moist- 
ened and dried. Hence, said Gross Lichterfelde, the 
core of a wall, as in the case in question, is not likely 
to harden at all, whether or not a slag stone or good 
brick is employed. 

In another case the court called upon the Laboratory 

(Continued on page 608 .) 
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The Heavens in January 


a star-maps published every month in the Scren 
rivic AMBPRICAN 


represent the sky as it appears to 


in observer in the latitude of New York (approxi 
mately 40 degrees north) and consequently fail to show 
the sta within 40 degrees of the south celestial pole 
which are visible only in lower latitudes 

To meet tl needs of observers in the southern part 


States, or in more southern countries 


the ace panving map has been prepared, showing all 
the stars clearly visible to the naked eye, within 60 
degrees of the outh pole 

The whole region of the heavens here represented 
cau be seen at once only from points in extreme south 
ern latitudes From stations north of the equat ‘ 


isible at any one time It is, how 


ever, very easy to adjust the map so as to show just 
what southern stars are in 

sight’ Irom any given sta 
tion, at any day and hour 


We need only 


lutituds 


know the 


observer's (which 


can be obtained with suf 


ficient accuracy from «any 
goml atias) and the side 
real tink The latter can 


be found closely enougl 


for our purpose by adding 


together three numbers : 
1, the loeal time as given 
by an ordinal clock; 2 


the quantity given in the 


accompanying table for 
the current month; 3 


four minutes for each day 


of the month to date 

h m 
January Is 39 
February 20 4i 
March 22 32 
April 0 
May 2 2 
June tf o4 
July 6 31 
August § 35 
September 1 37 
October 12 35 
November 14 3S 
December 16 36 


should be 
hours, 1 A 


hours, and so on, 


Midnight 
counted as 12 
M. as 13 
and, if the sum exceecs 24 


hours, this amount should 


be subtracted from it. For 


example, for 1:15 A. M. on 
October 25th, we have: 
h m, 
Clock time 3 15 
From table. for Oc 
tober 12 > 
$x 2 Oo) min 
utes, or l i) 
Sum 27 st) 
Subtract 24 hours. 24 0 
Sidereal time 3 30 


The results of this calculation will be correct within 


four or five minutes at the most, if the observer's clock 


keeps local time If it keeps standard time, the result 


should be corrected by the amount by which standard 


tline is fast or slow of local time For our present 


purpose, this correction is usually hardly necessary. 


Find now the point on the margin of the map corre 


sponding to the sidereal time, by means of the scale of 


hours and minutes on the edge, and turn the map till 


thix point is at the top. Then lay a straight edge across 


it so that it passes above the center, at a distance 


equal to the observer's latitude (if north of the equa 


tor) As the white circles on the map are 10 degrees, 


20 degrees, SO degrees, etc., from the center, this can 


he done very easily The part of the map above the 


straight edge then represents the southern sky, as it 


ippesrs abowe the observer's horizon In strict ac 


curacy, the line representing the horizon should be 


curved, so as to be about one-third nearer the hori 


zontal diameter of the map at the edges than at the 
is of 


For stations south of the 


center; but this toc mall practical importance 

equator, where the south 
celestial pole is above the horizon, the straight edge 
1 be held below the center of the 
Stars in 


identified by the 


map, at a dis 


latitude other parts of the 


aid of the 


tance equal to the 


ky than the south 1 vy be 


Constellations of Southern Skies 
By Henry Norris Russell, Ph.D. 
The 


southern portions of 
to facilitate 


maps published every month. present map Is 


purposely made to overlap the 


these by about twenty degrees, passing 
from one to the other. 

The 
winter evening needs little description 
Major 


horizon below 


familiar aspect of the northern heavens on a 


Orion and Canis blaze in the south, with 


Argo on the 
Minor are 


them. Gemini and Canis 
Auriga 
lhe 


between Tau- 


east and southeast of the zenith, 


directly overhead, and Taurus southwest of him 
planets Mars and Saturn, near together, 
rus and Aries, increase the brightness of what is at all 
times the most brilliant region of the starry 
Iivdra, Leo, and 


Draco, 


sphere 
Ursa Major are 
Minor, 


Perseus and Andromeda in the north- 


conspicuous in the 


eastern skies; Ursa and Cassiopeia in 


the north, and 





A CHART OF THE SOUTHERN HEAVENS 


west. The only really dull region is in the southwest, 


which is filled rather than illumined by Pisces, Cetus, 


and Eridanus. 


The Planets. 


Mercury is morning star all through January. He 


is best seen about the 15th, when he is nearly 24 de- 
grees from the sun Being far south of the equator, 
in Sagittarius, he rises relatively late, about 5:45 A. M.; 





but he can be readily seen, before dawn, appearing as 


bright as Vega. Venus is likewise 


rising about 4:30 A. M. in 


a star about as 
morning star, in Scorpio, 
the middle of the month. 


too, in the same region of the sky. 


Jupiter is a morning star, 
On the 9th the two 
planets are in conjunction. Venus, which is about 1% 
degrees north of Jupiter, appears about eight times as 
bright to the eye as he does, but in the telescope shows 
a disk 


difference in the apparent brightness of the surfaces of 


little more than half as big. This very great 
the two planets does not arise from differences in their 
reflecting power, but from the fact that Venus being 
relatively near the sun receives about fifty times the 
strength of sunlight that Jupiter does 

Mars is in Taurus, not very far from the Pleiades, 
and comes to the meridian at 8 P. M. in the middle of 


the month. He is rapidly receding from the earth, 


being 65,000,000 miles away on the 1st, and 88,000,000 
on the 3lst, and in consequence he diminishes steadily 
in brightness. At the beginning of the year he is twice 
as bright as Arcturus, and excelled only by Sirius, but 
at its end he is hardly equal to Capella 

Saturn is in Aries, about 10 degrees west of Mars, 
and appears about as bright as Procyon. His distance 


from the earth is so great—over S00,000,000 miles— 


that the forty millions by which it increases during 
the month makes but a small percentage of change in 
his apparent size and brightness. 

Uranus is in conjunction with the sun on the 20th, 
and is invisible throughout the month. Neptune is in 
opposition on the 13th, and is well observable through- 
out the month His exact 


position be found at 


any time by interpolation between the two places: 


may 


h.m. s. deg. m. 
Dee. 31.. T3758 + 20572 
Feb. 1.. 73413421 62 


This puts him very near 
the line drawn from 6 Ge 
found 


by carrying a line from B 


minorum to a point 


Geminorum through «x, and 
as far again He appears 
as a star of magnitude 7.6, 
and can only be seen with 
telescopic aid. 

The Moon is full at 7 
A. M. on the 4th, in her 
last quarter at 2 A. M. on 
the 11th, new at 5 A. M. on 
the 19th, and in her first 
quarter at 3 A. M. on the 
27th. She is nearest us on 
the 4th, and farthest away 
17th As the full 
Moon comes almost exact- 
ly at the time of 


we may 


on the 


perigee, 
expect unusually 
high—and low—tides on 
and about the 4th. 

The Moon is in conjune- 
tion Mars on the 
morning of New 
Day, and an occultation is 


with 
Year's 
visible, in the morning 


hours, from points in the 


southwestern portion of 
the United States. She is 
conjunction with 
ith, Jupi- 
ter and Venus on the 15th, 
Mercury on the 17th, 
19th, Sat- 
urn on the 27th, and Mars 


also in 
Neptune on the 


Uranus on the 


again on the 2Sth, when a 
second occultation may be 
seen in the extreme north 
of this country. 

A comet, visible in a 
small telescope, was dis- 
covered by the French as- 
tronomer Schaumasse on 

November 30th. It is mov- 
ing slowly eastward through the northern part of Virgo, 
On January Ist it will 


and 2 degrees 


and increasing in brightness. 
be in about 15 hours 15 minutes R. A. 
south declination, moving about 1 degree east and 15 
minutes south per day. 

The first calculation of its orbit (by the discoverer 
and an associate) shows that it is still approaching the 
February 5th, 
miles from the 
It will 
never be very near us, and in consequence may not be 
at all will be observable in the 


morning sky for some three months to come. 


sun, and will not reach perihelion till 
it will be 108 million 


sun, and rather more distant from the earth 


at which date 


conspicuous; but it 


Princeton University Observatory. 


Largest University in the World 

EGISTRATION, now complete at Columbia Uni- 
I versi’y, shows that the attendance upon the uni- 
versity courses for the scholastic year is 7,468 as 
compared with 6,842 last year, an increase of 626, and, 
including the extension’ courses, the number is only 
eight short of 8,000. This places Columbia at the head 
of all other universities in the world in point of 
attendance, taking the place of Berlin, which stood at 


the head last year. 
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Progress of Work on the Panama Canal 


Prospects of Completion by July Ist, 1913 


HE original estimated date for the completion of 
= Panama Canal was January Ist, 1915. The work 
has advanced so rapidly that it has become apparent 
that the canal can be used at least a year earlier than 
this date. In order to determine the approximate time 
when shipping could pass through, a board was con- 
yened during the past year, composed of those charged 
with the work in and contemplated. An- 
nouncement was made that concreting of the locks at 
Gatun would be finished by June Ist, 1912, and the 
locks on the Pacific side four months later. Assuming 
that the gates were completed by June ist, 1913, the 
contract time, the locks would be ready on that date, 
if the operating machinery were installed. The Gatun 
dam, it was estimated, would be finished by the close 
of the dry season 1912-1913, and if to more material, 
due to slides, had to be removed than was estimated 
at the time the board met, it was decided that the 
Culebra cut would be completed by July Ist, 1913. The 
exterior channels leading to the canal from the two 
oceans, it was found, would be sufficiently advanced 
to pass such shipping that would use the canal, by this 
sume date, July Ist, 1913. 

The report of Col. George W. 
and chief engineer, during the 
past year has been eminently satisfactory. At Gatun 
locks, by the end of the fiscal year, the skeletons of 
four leaves of the gates were in position for a height 
of four panels, and those on the east chamber were 
completely riveted. At all of the locks, fender chains 
are to be placed 500 feet above and 230 feet below the 
upper and lower guard gates. When in use, they will 
be raised to the surface of the water, forming a bar- 
When it is struck by a 


progress 


Goethals, chairman 


shows that progress 


rier to the passage of ships. 
vessel, the chain pays out against a resistance pro- 
vided by hydraulic cylinders. The energy.of a 10,000- 
ton ship moving four miles an hour will be absorbed 
after it strikes the chain before it reaches the gate. 

Contracts for emergency or movable dams to check 
the outflow of water should the gates be carried away, 
have been awarded for $2,238,988, and all of these 
dams are to be completed by June 15th, 1913. Studies 
are being made of an electrical plant for operating the 
canal after completion, which contemplates a hydro- 
electric station on the Gatun dam, and a steam reserve 
generating station at the Miraflores locks. 

A scheme for lighting the canal has been adopted. 
It contemplates the use of range lights for establish- 
ing the direction on the longer tangents, and of side 
lights, spaced about a mile apart, to mark each side 
of the channel. The project calls for the construction 
of 34 tower beacons of reinforced concrete, 57 beacons, 


57 gas buoys, 76 spar buoys, and 7 nun buoys. There 
will be two parallel sailing lines, marked by range 


lights, which will be 250 feet apart; so that two pass- 
ing ships, if on their ranges, will be 250 feet apart, 
center to center of ships. 

Atlantic Division. 

At the Gatun locks the excavation has been com- 
pleted, except for a small amount at the north end of 
the lower locks. The concreting plant has shown great 
efficiency and capacity. The unloading cables have 
handled 500,550 cubic yards of crushed stone, and 
241,858 cubic yards of sand. During the year, 945,525 
barrels of cement were received into the storehouse, 
and in the same time an average of 6.08 of the eight 
2-yard mixers furnished a total of 602,851 cubie yards 
of concrete. The total amount of masonry laid by the 
construction plant and by hand at the Gatun locks 
aggregated 911,137 cubic yards—a rate of 260.6 cubic 
yards per hour of service. The cost of the masonry 
was $6.64 per cubic yard. At the close of the year 
the masonry for the Gatun locks was 68.34 per cent 
completed. Over half a million cubic yards of back- 
filling was placed in the rear of the side walls of all 
the locks. A total of 31,060 feet of concrete piling was 
constructed for the foundation of the south middle 
approach wall, leading to the locks from Gatun Lake. 

A total amount of 864,033 cubic yards of stone was 
crushed at the Porto Bella quarry at an average cost 
of 1.38 cents per yard, and from Nombre de Deos a 
total amount of 441,919 cubic yards of sand was ob- 
tained and transported in barges to Gatun, where it 
Was transferred to the stock pile, at a cost, in the 
Stock piles, of 1.86 cents per cubic yard. 


Gatun Dam. 

The Gatun dam has been formed by building two 
large rock embankments, and filling in the intervening 
Space by hydraulic sluicing. During the year, on the 
east portion of the dam, the embankments -have been 
Taised from 65 feet to 85 feet above mean tide, and 
the hydraulic fill has been raised from 51 to 73 feet. 
On the west portion of the dam, the dry fill bas been 


raised from 35 to 67 feet, and the hydraulic fill from 
16 to 57.3 feet. The total increase of material, dry 
and wet, during the year has been 5,819,056 cubic 
‘yards. The cost of this work has been 38 cents for 
dry fill, and 23 cents for wet fill. The material for 
dry fill was brought by railway from Culebra cut, 
from the lock site, from Mindi, and from the spillway. 
The hydraulic fill was obtained from above and below 
the dam, and was placed by five suction dredges. The 


“dam at the close of the fiscal year was 74 per cent 


completed. 

Work on the spillway has proceeded very satisfac- 
torily, and the concrete portion of the work is 66 per 
cent completed. 

The channel between Gatun locks and the Atlantic 
is being attacked at several points, and 423,427 cubic 
yards have been removed between the locks and the 
Mindi hills. From the excavation through the Mindi 
hills 401,511 cubic yards have been removed by 
hydraulic dredge, and 280,000 cubic yards of earth and 
reck have been taken out by steam shovel. Between 
the Mindi hills and deep water in the Caribbean, the 
sea-going dredge “Caribbean,” two dipper dredges, and 
three French ladder dredges have removed 4,516,369 
cubie yards of earth and 487,038 cubie yards of rock, 
at a cost of 22 cents per cubic yard. The breakwater 
leading out from Toro Point has been pushed forward 
until, at the close of the year, 5,365 feet of double- 
track trestle had been completed, and 359,890 cubic 
yards of fill had been dumped from the trestle. 


Central Division—Culebra Cut. 

In the central division, the most important construc- 
tion district is, of course, the great Culebra cut, from 
which during the fiscal year over sixteen million cubic 
yards were excavated, leaving, according to estimates 
of July ist, 1911, about twenty-four million cubic 
yards yet to be taken out. The amount remaining 
has been increased during the year by 4,676,000 cubic 
yards, this to allow for the enormous slides which 
have developed, in the removal of which alone during 
the year, 4,880,000 cubic yards has had to be handled, 
which is over 30 per cent of the total amount removed 
from the cut during the year. The magnitude of this 
problem may be judged from the fact that thus far 
10,757,000 cubic yards have been removed from slides, 
and the estimated amount remaining is nearly six mil- 
lion ecubie yards. Col. Goethals states that slides 
follow the excavation in places where the material is 
left at a steeper slope than it will assume in its 
natural state; in which case it sloughs off until the 
natural slope is reached, and the movement ceases. 
Iexperience shows that it is only a question of time 
when these slides will cease entirely. Six of the good- 
sized slides are now quiet, and there is less trouble 
generally from this cause than at any time since the 
slides began to move. 

A gratifying feature of this problem is the fact that, 
in spite of the enormous increase of 15,000,000 cubic 
yards of excavation due to slides, the reduction in 
unit cost, due to the splendid efficiency of the organiza- 
tion, will wipe out the extra cost of the slides, leav- 
ing the original estimate of excavating Culebra suffi- 
cient to cover the total cost of the work. 

The average cost for excavation for the year was 
59 cents per cubic yard, and at the close of the year 
the Culebra cut was 73.75 per cent completed. 

Pacific Division. 

The work of this division consists of the construc- 
tion of the locks and dams at Pedro Miguel and at 
Miraflores, and the excavating of a channel between 
the locks, and from Miraflores locks to deep water in 
the Pacific. The total amount of concrete laid in the 
Pedro Miguel locks at the close of the year was 
665,056 cubic yards, and the iock was 79.43 per cent 
completed. The locks at Miraflores, so far as the con- 
crete work is concerned, are 19.27 per cent completed. 
As regards the channel between the locks and the 
Pacific Ocean, work has advanced satisfactorily - be- 
tween the two locks, and operations are being vigor- 
ously pushed upon the section lying between Miraflores 
locks and the Pacific Ocean. The dredges operating in 
the channel during the year were the 20-inch suction 
sea-going dredge Culebra, one dipper dredge, and 
three French ladder dredges. They removed from the 
channel a total of five and a half million cubic yards 
at a cost of 25 cents per yard, leaving a total of 
4,700,000 cubic yards to be removed, including an 
estimate for siltage. 

Towing Locomotives for the Gatun Locks. 

By studying our front page engraving, it is possible 
to get a very accurate impression of the Gatun dam, 
with its spillway through the center, and of the mas- 


_ fall is 11 feet 


sive concrete locks, through which access wil! be had 
to the Gatun Lake. The Gatun locks will be double. 
one set for ascending, and the other for descending 
vessels. They will be in three flights, and wil! have a 
total lift of 85 feet—this being the difference between 
the level of the surface of the lake and mean tide 
level of the Atlantic at this point. The locks lie some 
six miles from the Atlantic shore line, and the chan- 
nel will be tidal up to the lower lock gates, with a 
small rise and fall of two feet—one above and one 
below mean level. (At the Pacific end, the rise and 
above and 11 feet mean tide 
level.) The locks are the largest ever constructed, 
each having a width of 110 feet, and a usable length 
of 1,000 feet. Entering the canal from the lake, ships 
will find themselves guarded against running inte the 
locks by fender chains which normally will lie at the 
bottom of the locks, but when a ship is entering will 
be stretched across the surface. As a further protec- 
tion to the gates, there will be guard gates, placed 
some distance ahead of the main gates. These gaies 
could be wrecked by an over-running ship without de- 
stroying the integrity of the canal and letting the 
water out of the lake. 

Should a big vessel, becoming unmanageable 
with such force as to carry away fender chain, guard 
gates, and the main gates themselves, an emergency 
dam is provided, by which the entrance to the locks 
could be closed. This dam consists of a massive swing 
bridge, which, in case of accident, could be turned so 
as to lie across the lock entrance. From the over- 
spanning bridge, a series of me .sive leaves of plate 
steel, extending entirely across the lock prism, would 
be lowered, gradually shutting off the flow of water, 
from below upward, until the wall of plates extended 
above lake level, when the entrance would be entirely 
closed. 

Ships will not pass through the locks under their 
own power. Each ship will be taken in hand by four 
powerful electric locomotives, one off each bow and one 
off each quarter. The locomotives will each weigh 70,000 
pounds. They will be driven by electric motors, oper- 
ating gears which will engage a rack rail, and the 
hawsers from the ship will be attached te the wind 
lasses of the locomotives, which will be provided with 
friction clutches, that will prevent the drums sustain- 
ing a pull of more than 25,000 pounds. The speed of 
the ships, when in tow of the locomotives, will be not 
over two miles per hour. The provision of rack rail 
traction, and the power and number of the locomo- 
tives, combined with careful operation, will practically 
eliminate any risks to the locks during the passage of 
vessels. 


Preserve Your Papers; They Are of 
Permanent Value 


Y taking a little trouble, when a paper first comes 

to hand, it may be preserved to form a permanent 
and valuable addition to the reading matter with 
which everyone should be supplied. We furnish a néat 
and attractive cloth board binder, which will be sent 
by mail, prepaid, for $1.50. It has good strong covers, 
on which the name ScreNnTiFIc AMERICAN or ScCren'TiFic 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made service- 
able for several years, and when the successive voi 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a most valuable addi 
tion to any library, embracing a wide variety of scien- 
tific and general information, and timely and original 
illustrations. Save your papers. 


To Our Subscribers 


E are at the close of another year—the sixty- 

seventh of the Screntiric AMERICAN’s life. Since 
the subscription of many a subscriber expires, it will 
not be amiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub 
scription be not renewed. In order to aveid any tn 
terruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. 

To those who are not familiar with the Screnwrric 
AMERICAN SUPPLEMENT a word may not be out of place. 
The Screntiric AMERICAN SUPPLEMENT Contains articles 
too long for insertion in the Screntivic AMERICAN, as 
well as translations from foreign periodicals, the in 
formation contained in which would otherwise be tn 
accessible. By taking the ScientTiric AMERICAN 
SuppLeMent the subscriber receives the benefit of a re 
duction in the subscription price. 
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The Gatun locks. View showing south head walls 


View of Pedro Miguel locks, looking west at intersection of center, and guide 
walls. The concrete walls are erected by means of the large cantilever crane. 
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Looking north at the upper chamber of the east lock at Gatun. The bridge across the lock in 
the foregreund is being used in connection with the erection of the gates of the lock. 
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. : . » Jock along Oot 
Bird's eye view of one of the guide walls, looking south, taken from top of a chamber crane. Pedro Miguel locks. View looking throug 90) 
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yuth head walls for lower locks and end of middle lock. = 


A view of one of the cranes at Miraflores. These are used for conveying the stone, 
sand, etc., from the stock piles to the mixers located in the base of the towers. 


View of Gamboa Bridge, a permanent structure across the Chagres River. 
The waters of Gatun Lake will back up to about ten feet below this bridge. 
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on the*"8 of the fentral dividing wall separating the adjacent locks. General view of Pedro Miguel locks, looking south, from the top of a crane that is being dismantled 
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A Typewriter for the Blind 
N view of the highly d veloped se nse 
i f touch in blind persons, the idea 
irall suggests itself to construct a 
pewriter pecin for their use, with 
{ ke marked with the characters in 
I cl tym \ machine of this character, 
hown xccompanying illustration, is 
the inver f M. Cayzergues, of Paris 
Needk t when the operator has 











A typewriter for the blind. 
} me proficient, the marks upon the 
ire no longer necessary, and in fact 
provision of raised characters upon 
he keys is the least of the special features 


required in a machine for the blind 


What is needed is some arrangement 
whereby the operator is able to check 
up his work as he goes along and to correct 
any mistakes that may oecur. With 
this in view, the machine which has been 
built is a combination of two separate 
printing mechanisms, both operated simul- 
taneously from the same keyboard. One 
et of levers produces a record in raised 
characters m a paper eylinder, whil 
another set at the back produces the 


usual written copy upon a separate sheet. 


The eopy thus obtained represents the 
ordinary letter form as employed for 
business and other purposes, while the 
record on the paper cylinder is made in 
tie special character used by the blind, 
consisting of a combination of small dots. 
In this way the blind writer is furnished 
on the one hand with a copy of his letter 
and on the other hand with a means for 
reuding his writing as he goes along | 

The new typewriter is not very much 
more complicated than the usual form. 
Fach paper roller slides along a toothed 
rack in such a way that every time a key 
is struek, both carriages move along the 
distance of one tooth The spacing of 
the lines is effected by hand by pushing 
1 lever, so as to shift the roller carriages 
one space The front carriage is arranged 
to operate the rear carriage through a 


The raised record 
operator can run his 


rod and gear coupling 


is so placed that the 
practically without inter- 


fingers over it 


fering with his wor! 


When cl, the 
for the blind can be disconnected and either 


special mechanism 


iesire 
part of the machine 


used separately. | 


Springless Truck for Rough 


. 
Ground 

Ts accompanying engraving  illus- 

trates a ry novel form of vehicle, 

which, by the use of eight wheels, dis- 

penses with all svrings, the wheels being 


«> mounted as to enable it to travel over 


rough ground without being materially 
lifted by the obstacles over which it passes. 
\ eloser examination of the engraving 
will reveal the construction. Each wheel 
is mounted in a separate fork hinged | 
to the frame ab The forks are con-| 
nected in pairs by links running from 
erank arms on each to a common cross 
tree As a result, should one wheel strike 
an obstacle, it would swing backward | 
to clear the obstruction and in so doing | 
would draw th ross tree backward 
pulling its mating wheel forward. The re | 
would thus be a co-operative action be-' 


tween the two wheels in passing over the 


obstacle which would result in a practic- 
ally level running of the vehicle body. 
Such being the case, there would be no 
necessity for springs. Of course, the 
truck body would not run perfectly level, 
but the rise and fall would be considerably 
less than with a four-wheeled truck of 
the ordinary construction. As most 
of the work done in drawing a vehicle 
consists in raising it over obstructions, 
it follows that the flexible wheel mounting 
here shown would eall for much less 
tractive effort than is ordinarily the case. 


Novel Cotton-picking Machine 


6 lines machine which is pietured in the 


ccompanying engraving is not com- 
pletely automatic in its action. It is pro- 
vided with a number of pickers, each of 
which must be separately controlled by 


an operator. The machine is driven by a 
three-horse-power. kerosene engine, the 
entire outfit weighing about 800 pounds. 
The pickers operate somewhat on the 
principle of the spiral screw-driver. They 
consist of a shaft which rotates and at 
the same time has a reciprocal motion, 
so that it will alternately protrude and 


withdraw into a easing. The latter move- 


ment is produced by means of a guide with 


a double spiral groove. At the end of 
the shaft is a finger adapted to catch the 
cotton boll and twist it out of its pod, 
after which the picker is withdrawn 


within its casing, the boll is stripped from 


the finger and carried by means of an 
air blast through a cleaner that removes 
any leaves or sticks that may adhere there- 
to, and deposits the clean cotton in a 
bag. The picking finger is operated by 
means of a flexible shaft, while a separate 
flexible tube runs to the picker to convey 
the cotton to the cleaner. By providing 


individual control of the pickers, the cot- 
ton may be picked from parts of the plant 


inaccessible to purely 
On test the 
cotton picker illustrated, two men being 
hundred pounds of cotton 


which might be a 


mechanical machine. a with 
employed, a 


was picked per hour. 


Youngest Patentee of Record 
HERE is no age limit to patentees. 

Take the patent, No. 465,066, of De- 
eember 15th, 1891, te Donald M. Murphy, 
of St. John, One might think 
from his X mark signature to the specifica- 
tion that Donald could not write his name, 


Canada. 


and he could not, for he had no book learn- 
but he did have the inventive ability 
toy for which 
Office 
not 


ing, 
to produce a sounding 
the United States Patent 
him a patent. But 
for his lack of schooling, for Donald was 


granted 


do blame him 


only six years old when he filed the applica- 


tion, and as far as is known the youngest |} 


applicant for patent in this or any other 


country. His picture formed a part of 
the Patent Office Exhibit at the Chicago 
Worlds’ Fair in 1893. The toy patented 


to him is a simple contrivance including a 
with handle knobs at its 
two clapper disks slidable along the bar 


bar ends and 
so they can sound against each other and 
against the knobs. See 


panying illustration. 


handle accom- 
Notes for Inventors 


Hall, 


connection 


Death of Thomas Hall.—Thomas 
known for in 
with the manufacture of typewriters, died 


his inventions 


He won a prize 
1867, by 


recently at the age of 77. 
at the Paris Exposition of 
exhibition of keyed typewriter. 
Hall invented of 
machine attachments improved 
drill grinder. He 
phia, February 4th 


Mr. 


sewing 


a 


also a number 
and 
was born 


1834. 


an 
in 


Most of 
rey oly er 


Fire Arm for Stage Use. 
straight with 


us 


cannot shoot a 
































The springless truck thrown on its side to show the compensating wheel gear. 





the | 


Philadel- | 


| to 


designed for straight shooting, but to 
make sure of this John E. Banner, of Mt. 
Airy, N. C., has patented (No. 1,007,174) 
a shooting implement in the form of a 
revolver which has the muzzle end of the 











Clapper invented by a six-year-old boy. 


barrel closed and 
bore deflected at 
out through the 
the bullet will 
cally upward, 

A Cloud Protector for Aeroplanes.— 
Army and navy ordnance experts are 
giving much time and thought to the best 
manner of attacking airships aloft. Vari- 
guns for firing at the fliers have 

invented. ‘‘Is it not practicable,” 
says one of our corresponderts, ‘‘to provide 


its bullet passage or 
its discharge upwardly 
top of the barrel 
almost verti- 


and 


so pass 


ous 


been 


some means, chemical or otherwise, by 
| which the aviator can, at his pleasure, pro- 
duce some cloud like vapor to envelope 
|his machine and obseure it from the view 
of the enemy? The artificial cloud might 
| be visible, but would only form a large 
target while the machine, the real objec- 
tive point of the firing lines, would form 
only a small part of the target, decreasing in 
proportion to the size of the cloud the 
prospect of being struck by the pro- 
jectile Ree 

Color Changing Flaming Arc Lamp.— 
Color effects in are lamps are sought by a 
patent, No. 1,007,869, to Chas. W. Hill, of 
Lakewood, Ohio, assignor to National 
Carbon Company, of Cleveland, who pro- 
vides an electrode for flaming are lamps, 
in different portions of. which are incor- 
porated different substances,. adapted as 
they volatilize, to give to the are stream a 
characteristic thus imparting a 
suecession of color changes to the are as 
| the electrode is consumed. 

Prevents Hen from Setting.—Setting 
hens are proverbially persistent but Vern 
M. Osborn, of Los Angeles, in patent, No. 
1,008,050, furnishes a poke like device 
which he straps on the hen showing setting 
the device being provided 
with a pair of legs which project down in 
front of the hen’s legs so that she cannot 
assume usual posture on the eggs. 

A Hewitt Vapor Converter.—Peter 
Cooper Hewitt of Ringwood Manor, N. J., 
has secured a patent, No. 1,007,694, for a 
vapor rectifier in which a cortainer has a 
conducting reeeptacle with hollow arms 
extending from it and conducting caps, 
constituting the terminals of the arms 
and forming the main positive electrodes 
of the apparatus, while the negative elec- 
trode is contained in the receptacle. 

A Multi-blade Safety Razor.—-A razor 
described in patent No. 1,007,847, granted 
Axel Anselin Carlson, of Lindsborg, 
Kansas, has a easing and a blade guard. 
A carrier having a number of blades is 
revolubly mounted in the casing so that 
any one of the blades which are remov- 
|ably and yieldingly mounted in the casing 
;may be brought into operative position, 
relatively to the guard, 


color, 


proclivities, 


her 
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RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIENTIFIC 
AMERICAN. 





Pertaining to Apparel, 





DRYING AND STRETCHING FRAME.—C. 
WINKLER, 1646 Amsterdam Ave., New York, 
N. Y. This invention relates to apparel ap- 
paratus It provides a frame more especially 
designed for drying stockings quickly and in 
pairs to prevent misplacing of mated stock- 
ings and to prevent the stockings from shrink- 
ing. the frame also permitting of convenient 
adjustment to readily accommodate stockings 


of different sizes. 

EAR MUFF.—W. H. FRENCH, 
Ind An object of this invention is to 
vide a strong and simple ear muff which serves 
efficiently to cover and protect the ear against 


Evansville, 
pro- 


the injurious effects of cold, wet, wind, etc., 
which is compact in form, and which is so 
constructed that it can be securely held in 
place without the use of a spring bow or other 
devices. 

ELECTRIC TIME SWITCH.—C. J. Linpe- 
WALD, 312 Dean Building. South Bend, Ind. 
An object here is to provide a device which is 
controlled by clock-work, and which may be 


close a circuit at any predetermined 


set to 


time, and to open the same subsequently at 
any predetermined time. A further object 
is to provide a device in the nature of an 
improvement to an ordinary clock for accom- 


plishing the closing and opening of the switch. 


Of Interest to Farmers, 


COW STANCHION.—F. A. Brunpace, Box 
33, Belmont, N. Y. This invention relates gen- 
erally to cow stanchions, and more particularly 
it involves an improved form of stanchion hav- 
ing means whereby the movable bar in the 
stanchion may be locked and unlocked. The 
stanchion has an improved locking means 
whereby the movable bar may be easily and 
quickly brought to either operative or inoper- 


ative position. 
AUXILIARY 


Rogers 


PLANTER.—A. R. BALpwIny, 
care of and Baldwin Hardware Co., 
Springfield, Me The accompanying illustra- 
tion shows a side view of a planter constructed 
and arranged in the present 
invention, pictured in conjunction with an in- 
dependent truck The advantage is 


conformity with 


hauling 








AUXILIARY PLANTER. 
obvious, as it enables the planter to be used 
in conjunction with any other suitable farm 
implement As an instanc it will be con 


ecived that to attach a planter thus constructed 
to follow gang plows or harrows would serve 
to shorten the operation of preparing the field 
by just so much time, cost and labor as would 
be needed to plant the field after the bed has 
the present custom. 


been prepared, as is 


Of General Interest, 


ADJUSTABLE BRACKET.—P. Wuirts, 152 
Academy Street, Long Island City, N. Y. This 
invention relates to a form of bracket for 


scaffolding, more particularly adapted for use 
The 
con 


setters on sloping constructions. 
of the inventor are obtained by 
structing a bracket of a general triangular 
shape, having an adjustable hook depending 


by tile 


objects 











BRACKET. 


ADJUSTABLE 


from one end to fit. over a metallic framework 
of an unfinished roof, positioning two of these 
brackets apart on the roof and connecting the 
same by a scantling of board or boards to form 
a readily constructed bracket. The perspective 
view herewith shows an embodiment of the in 
vention applied to a roof construction. 

COMB AND BRUSH.—W. J. Horr, Tunica, 
Miss. This invention is an improvement in a 
comb and brush, and the aim is the provision 
of a simple, compact and cheaply constructed 
device combining the functions of both instru- 
Ments, as shown in the engraving, which will 
be capable of being carried in the pocket, 





will not easily collect dirt, and which may be 
easily cleaned. It is handled in the same man- 
ner as an ordinary comb. As the teeth pass 
through the hair, the bristles smooth the hair 
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COMB AND BRUSH. 


both in front and behind the teeth. Either set 
of bristles may be used alone by inclining the 
comb, or the teeth may be used with both. 
Only a slight portion of the length of the 
teeth extends below the bristles. 
GUITAR.—A. Drcuiio, 1261 Lynd Avenue, 
High Bridge, Bronx, N. Y. The invention re- 
lates generally to stringed musical instruments 
and more particularly it involves an improved 
construction of body of a guitar. From the 
engraving it will be seen that the bridge is 
supported entirely by the sounding board, 
being out of contact with the top of the body, 





GUITAR. 
this construction affording an increase in 
volume and an improvement in the tone of 
the sounds since the free vibration of the 


board is net interfered with in any way by 
the hands when playing; the vibration of the 
strings is transmitted directly to the sound- 
ing board and none of the energy of vibration 
is dissipated in through contact with the body 
since the bridge rests on the sounding board. 

UNSINKABLE BOAT.—J. Pasroret, P. O. 
Box, 947 Asbury Park, N. J. The frame is 
constructed of hard rubber and is covered with 
sheets of rubber or rubber cloth in such a 
way as to form independent air-tight compart- 
ments, inflated to increase the boat's buoyancy. 
Elasticity of materials used enables the struc- 
ture to incur severe blows and shocks, because, 
when subjected to rough usage, the boat will 
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UNSINKABLE BOAT. 


tiie, 














yield instead of breaking, as it might in case 
common material, such as wood or iron, were 
employed. The object of the inventor is to 


produce a vessel which will be lighter, faster 

and better able to resist damage than any 

other vessels of the same description. The 

engraving shows a side view of the framework. 
Mardware and Tools, 

LAWN TRIMMING ATTACHMENT.—W. E. 

Hiii, Charleston, Ill. It is the purpose in | 


this invention to provide a lawn trimming or 
edging attachment of novel form and design, 
which may be 
of an ordinary 


detachably secured to a wheel 
mower, as 


lawn pictured in 





LAWN TRIMMING ATTACHMENT. 


engraving, and when in 
position may be efficiently operated, with a 
minimum of time and labor required, to cut 
off all grass projecting outward over the edge 
or border of a grass plot, and to trim the 


the accompanying 


face of the turf or sod in a uniform and 
symmetrical manner. The device may be 
operated by an unskilled operator. 


SAFETY HOOK.—R. Lanoe, care of Hugo 
Lange, Okanogan,Wash. This device is adapted 





SAFETY HOOK. 


to carry a load of cranes, or used as a har- 
ness hook or other readily-releasable connect- 
ing device suitable for carrying a load or re- 


sisting a strain. To this end the hook in 
general comprises two hook members pivoted 
together to swing to and from each other, one 
of the hook members having a gate adapted, 
when the hook members are closed and locked, 
to swing inwardly and permit the insertion and 
removal of the suspension link, the gate ar- 
ranged at the mouth of the hook to take the 
strain on the link. The illustration shows 
the hook members released and swung apart. 


Household Utilities, 

BROILER.—J. W. Tayior, Box 93, Antigo- 
nishe, Nova Scotia, Canada. In this patent 
the invention has reference generally to broil- 
ers and more particularly it relates to those 
articles of this class which comprise a pair of 
extended body portions suitably hinged to- 
gether and between which articles of food are 
held over the fire in order to be cooked, and 
held in a manner that will not permit the 
food falling out. 


CONVERTIBLE CHAIR.—A. Demers, 461 
Granite Street, Manchester, N. H. This inven- 
tion has reference to convertible chairs, and 


it has for its purpose the provision of a rock- 
ing chair which may be readily converted into 
a cradle, a cradle member being normally dis- 





CONVERTIBLE CHAIR. 


posed under the seat of the chair, which may 
be erected across the front of the chair to 
form the side member for the cradle, the sides 
of the chair being adjustably mounted so that 
they may be lowered to a horizontal position 
to form the head and the foot of the cradle. 
The chair is pictured in perspective in the 
accompanying illustration. 


Machines and Mechanical Devices. 

CHECK PROTECTOR.—C. H. Sampson, 
Rochester, N. Y. This invention refers to 
protectors employed for providing a check with 
a mark pressed into the paper and represent- 
ing a certain sum, and the words “Not over.” 
It provides a protector arranged to permit 
the user to view the line of the check where 
the printing is to take place, and to provide 
a single hand lever mechanism for controlling 
the movement of the printing parts. 

AEROPLANE.—G. W. Tuompson, Kingston, 
Okla. This invention relates to flying ma- 
chines of the heavier-than-air type, and the 
object is to provide a machine of this class 
which has its propellers so arranged that they 
not only drive the machine but steer it also. 
| By such a construction the inventor minimizes 
the necessity of using movable rudders here- 








travel. Balancing is accomplished by locating 
the power plant directly below the center of 


manner in which the planes are tilted with 
reference to the line of travel. The improved 
aeroplane is shown in perspective in the ac- 
companying view. 

FLYING MACHINE.—R. Corr, Norwalk, 
Ohio. This improvement relates to a flying 
machine, and particularly to aeroplanes in 
which an automatic balance of the equilibrium 
is obtained. A further object is to provide 

flexible connection between the main sup 
porting plane and the frame, whereby the 
equilibrium of the aeroplane is automatically 
maintained. 

FLUID PRESSURE TOOL.—A. C. McFar- 
LANE, 601 North Wahsatch, Colo. The object 
of this invention is to provide a fluid pressure 
tool, arranged for running the tool at a high 
speed and with economy in the use of the 
motive agent, to reduce jar and vibration to 
a minimum and to prevent breaking of the 
operating parts, especially when the tool is 
running without the drill being in place. 

WINDMILL.—C. F. Crappickx, 514 W. Por- 
phyry St., Butte, Mont. The accompanying 
engraving shows a side elevation of a wind- 
mill constructed and arranged in accordance 





tofore used to control the machine's course of | 


gravity of the supporting planes, and by the | 


with the present invention. The 
objects In view in this case are: to provide a 
power head for a windmill disposed and ar 


principle 























WINDMILL. 


ranged as a series of turbine-shape rotating 
members; provides a power head having a 
maximum wind pressure surface disposed in 
power relation to the wind, and having the 
maximum of exposed surface when disposed 
in angular relation to the wind; and to pro- 
vide regulating means for automatically vary 
ing the pressure under operative conditions 


Prime Movers and Their Accessories, 
ELASTIC FLUID TURBINE.—R. 


HARRISON, 


58 Chancery Lane, London, England. In this 
patent the invention has for its purpose the 
production of an efficient turbine of simp 


and strong construction having the steam noz 


zles, exhaust openings, and connecting chan 
nels so arranged that the work to be done 
by the steam shall be distributed over two 
or more stages arranged around the circum 
ferenee of a single rotor. 

CARBURETER.—W. A. Hanrnris, 217 John 


St., Greenville, 8S. C. The invention in this 
case is an improvement in carbureters, and the 
purpose of the inventor is the provision of 
a carbureter of the character specified, for 
use in vaporizing gasolene and mixing air 
therewith in the most favorable proportions 
for the most efficient combustion. 


Rallways and Their Accessories, 
RAILROAD TIE SPACER.—J. W. Woop, 
Needles, Cal. In the present patent the inven- 
tion is a spacer for railroad ties, and it com- 
prises a device which can be readily placed fn 
position to grip the top of a rail, and which 
acts as a fulcrum for the spacing bar which 
is used to force the ties into proper position 
BRAKE BEAM AND FULCRUM THERE 
"OR.—J. B. Simpson, Easton, Pa. ‘This tm- 
provement refers to brake beams and fulcrums 
therefor, and it has for its object to provide 
a fulcrum member baving means by which it 
may be conveniently secured to a T-shaped or 
other beam, without slipping the fulcrum over 
the end of the beam, and without splitting the 
fulcrum member. 


Pertaining to Recreation, 
TRAVELING RUCKING HORSE.—W. 


Roserts, 702 W. Mulberry St., Springfield 
Obio. This improvement has preference to 
traveling rocking horses and the object is te 


provide one which is propelled by means con- 


nected to a rock shaft to which the horse is 
secured, stirrups being provided which ar 
connected with steering mechanism by which 
the direction of travel may be controlled 
Pertaining to Vehicles. 
VEHICLE TIRE.—E. TALLMAN, Morley, 
lowa. The invention provides a resiiient tire 


constructed of spring metal to avoid disadvan 
tages in the employment of rubber tubes of 
usual construction ; provides a tire constructed 
from a series of sectional forms each detach 
able and replaceable; provides an articulated 
tire of metallic sectional springs, each co-oper 
atively connected with adjacent springs to 
junify the action of the springs; 
/tire with stop members to reinforce the tire 
structure to avoid the breakage of single sec 
| tional springs when subjected to “sudden 
strains ; and provides for a tire a wearing shoe 
constructed from a series of assembled short 
removable sections. 


Designs. 
CARPET 





provides a 


DESIGN FOR OR RUG.—J. &. 


Brown, care of G. 8. Squire, Hartford Carpet 
Corp., 41 Union Square, New York, N. Y. This 
design for a carpet or rug is oblong in form 


and exquisitely ornamental in composition 
Inside and near the edge there is an clahorate 
border of figures in a white ground and @ mass 
of small dotted circles separates this border 
from a bright centerpiece in a white field, Mr 
Brown has patterned another carpet or rug 
design of the same shape, with a rather dark 
and brilliant mixed border separated from 
the centerpiece by a scrolled work runner in 
a white field. The centerpiece is elaborate 
and abounding in arrangements of flowers 


~ Nore. Copies of any of these patents will 
be furnished by the Screntiric AMPRICAN for 





ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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Retrospect of the Year 1911 


Concluded 


from page 591 
piane. On January 30th, McCurdy at 
tempted to fly from Key West to 
After covering ninety miles out of the 
hundred in hours, he fell in the sea, 


owing te a 


Havana. 
one 
two 


burned-out bearing on his mo 


tor Mr. Glenn Curtiss first succeeded 
in rising from the water, with his biplane 
equipped with floats, at San Diego, on 
January 26th. Thus was born America’s 
first hydro-aeroplane Curtiss construct 
ed 4 umber of these machines, several of 
which have been supplied to our navy and 
one to that ef Russia, which is very act 
ive in aviation Using one of them, Hugh 
Robinson flew several hundred miles down 
the Mississippi from Minneapolis, carry 
ing mail, which he left at the towns en 
route The mail-carrying experiments 
made on a larger scale at the aviation 


together with 
n’'s demonstration, convinced Lost 
Hitcheock that the 
successfully for 


meet at Nassau Boulevard, 
Rohinse 
master-General aero 
deliv 
Many 

made in 
daring 
having been Lincoln 
Niagara Falls and flight 
which he 


plane can be used 


ering mail to inaccessible places 
exhibition flights 
Americas this 
thrilling of all 
Beachy's dip over 
through the 
“headless” Curtiss biplane 

The chief development in aviation this 
has been the change from the exhi- 
flight to the long-distance 
race or tour A half dozen big 
such as the Paris-Madrid, Paris 
European Circuit, Cireuit of Brit 
were flown abroad 
practically all 


have been 


year, the most and 


gorge, made with a 


yeaT 
bition 
country 


cross 


rucen, 
Rome, 
ain, ete successfully 


and were won by mono 


planes, which appeared to be faster and 
safer than the biplanes. In America, how 
ever, Beachy and Ely gave some marvel 
ous exhibitions of flying in strong winds 
with the latter type of machine. A Mau 
rice Farman biplane, on March 7th, made 
the 22-mile flight from Paris to the Puy 
de-lDbome Mountain, without a stop, and 
carrying two men. Eugene Reneaux, the 


thus won the Michelin $26,000 prize 
had offered three 
before Vedrines, on a Morane 
monoplane, won the Paris-Madrid 
and secnred second place in the 1,060-mile 
Cireuit of Britain This English 
Paris-.ome and the Europ 


pilot, 


which been exactly 
years 


race 


event, 


ar well as the 


ean cirenit, was won by Lieut. Conneau, 
of the French navy, while Roland Garros 
was second in the two latter races toth 


of these aviators used Blériot monoplanes 
The Daris-Madrid Oo 
covered in four 
Britain required but 
by Conneau and Vedrines. The two other 
finished required thir 
respectively. M. 


miles 
Cireuit of 
three flying 


race of 
and the 
days’ 


was 


days 


machines which 
and 


(Garros, on 


fourteen days 
September 4th, 
record of 4,252 meters 
thus beating by 2,370 feet the ree- 
ord of Beachy at Chicago, and climbing 
70) feet more than 2% miles above 
the earth's surface 

Last summer, Harry N. Atwood flew 
from Bosten to Washington with his 
Wright biplane, carrying a passenger most 
of the way. Later, he flew from St 
Iouis to New York, by way of Chicago, 
in fourteen days. Enthusiastic over his 
Calbraith TP. Rodgers and Robert 


teen 
made a new 
height (13.950 


feet), 


sothe 


SUCCERS, 


G. Fowler started to fly across the con 
tinent from New York and San Fran 
claco respectively Both aviators used 
Wright biplanes, and were accompanied 


for 9% minutes. In the shorter flight, he 
hovered for five minutes above a given 
spot. Mr. Wright obtained valuable in 


relative to the designing of a 
with flattened surfaces, capable 


formation 
machine 


The Most Remarkable Testing 
Laboratory in the World 
(Concluded from page 595.) 
to decide whether or not a certain lubri- 


of flving in the strongest winds. cant had spoiled a suit of clothes. The 

To the death list of flyers. numbering |Judge washed his hands of the matter 
this year 76 should be eised the loss | #nd submitted the lubricant to the Royal 
of Octave Chanute. who was known as|Laboratory for Testing Materials. With 
America’s “Father of Aviation,” and also |Characteristic thoroughness the Labora- 
that other pioneer, Prof. John J. Mont- | tory experimented with stains which 
gomery, of Santa Clara College, Cal. The|Were produced by the lubricant. First, 
latter was killed while experimenting it determined whether the stains could 
with a new glider A large number of | 2€ eradicated by washing or only with 


cue to reckless 
making exhibi 


also been acci 


the fatal accidents 
hess and 


tion flights: but there 
from breakages of 


were 
foolhardiness in 
have 
dents machines. The 
various accidents have not 
but the proportion of 
f miles tlown is 


causes of the 
all been determined, 


deaths to the number « 


without doubt less than in 1910. The car 
rying of as many as six passengers on 
cross-country flights of one hour, and the 


development of an aerial taxicab, which 
has flown successfully, has put heart into 
those who believe the aeroplane has a 
future as a means of public rapid transit 
It will also undoubtedly be used for the 
regular carrying of mail in the near fu- 
ture The severe tests for French mili 


resulted in seven ma 
186 


two men 


tary aeroplanes 
chines making a _ flight of 

without a stop, when carrying 
and 660 pounds of dead weight. The win 
ner was a Nieuport monoplane, piloted by 
(American aviator, 


miles 


Weymann, the who also 


won the International Cup race for this 
country with the same make of machine 
on July Ist last He made an average 


hour in the military 
a 70-horse-power monoplane, 
the 


72 miles an 
with 


speed of 
contest 
International race, he 
with a 100-horse 


whereas, in 


made 75.1 miles power 
motor. 

The development of the dirigible bal 
resulted, in Germany, in a pas 
airship, the “Schwa 
has made 
about the 


with a 


loon has 
senger-carrying rigid 
which numerous sight 
Fatherland, 
regularity 
strengthened the belief in the 
mercial and military future of the dirigi 
ble. The “Schwaben” 


of practically 


ben,” 
run 
which 


seeing trips 


ning, on schedule, 
has com 
developed a speed 
43 miles an hour, with 450 
accurately tested over 
a measured course. In France, the non 
rigid dirigible has developed to a 
point of gratifying efficiency, and the gov 
ernment is building additional 


horse-power, when 
been 


Lebaudys 


for the use of the army For scouting, 
the aeroplane is simpler and, in many 
ways, superior to the clumsy airship. At 


Tripoli recently, Italian aeroplanes ure re 
ported to have dropped bombs upon the 


Turkish troops, with disastrous effect. The 
huge English dirigible, the “Mayfly.” broke 


in two when being drawn out of its shed, 
and as a consequence opinion in Great 
Britain is more favorable to the 

plane. Two airships, the “Suchard” 
the “Akron,” were constructed 

year in Germany and America for 
purpose of the Atlantic. 

former is to start from the 
Teneriffe, and the latter from Atlantic 
City. Neither was completed in time to 
attempt a flight this year; but it is prob- 
able that next spring both will start in 
this great attempt. Mr. Vaniman, after 
his experience with the “America” in 
1910, has constructed a new and larger 
airship, from which he believes he has 
eliminated the troubles which led to his 
previous failure. 


aero- 
and 
this 

the 
The 


crossing 


A Dark Substance in Space 


N the vicinity of the 
Australis Innes and Worsell have 
found a patch of sky 25 minutes of are 
in diameter where no star can be 


star S Corone 


seen 


by special trains, carrying spare parts 
After three unsuccessful attempts § at} 
climbing over the Sierra Nevada Moun 
tains, Fowler finally flew by the southern 
route, which was the one chosen by 
Rodgers Redgers left Sheepshead Bay 
om September l7th. His route was via 
Chicago, St. Louis, San Antonio, and El 
Paso, Texas, from which State he fol- 


Railroad. He 
November 


bacifie 
asadena on 


Southern 
reached I’ 


lowed the 
finally 


Sth. In flying the 25 miles from there 
to the Vacifie Ocean, he sustained a bad 
fall and was iaid up several weeks. | 


Finally, on December 10th, he finished 


the first transcontinental aeroplane flight. 


He passed Fowler at Tucson, Ariz., and 
the latter has now progressed almost as 
far as New Orleans 

Orville Wright conducted some experi- 
ments with a 145-pound glider at Kitty 
Hawk, N. C., late in Uetober. These eXx-| 4 


periments were of great interest from the 
fact that Mr. Wright succeeded in rising 
in the teeth of a 50-mile gale and remain- 


with a 99-inch refracting telescope. Ac- 
cording to Innes, who discusses the sub- | 
ject in “Transvaal Observatory Circular | 
No. 5,” the apparent absence of stars in| 
this region is due to the occurrence of 
some absorbing medium, interposed be- 
tween us and distant parts of the uni- 
verse. Stars in the neighborhood of the 
dark region are enveloped in nebule: 
while just on the border of it there is a 
star which has been observed to fluctuate 
in magnitude between 11.0 and 12.2, end 
— was invisible during the 

99-1901. The latter fact is accounted | 
itor on the supposition that the absorb- 
ing medium was for a time in front 
of the star, but has since withdrawn 


ing aloft once for 74 minutes, and again |from it. 


island of | 


years | I 


the aid of special solvents, or not at all. 
Then it determined whether the color of 
the cloth had suffered as the result of 
attempting to remove the stains. Finally, 
it ascertained whether the strength of 
the cloth fiber had been impaired by the 
of cleaning. It reported to the 


process 


court that stains made with the lubri- 
cant on cotton, wool and linen could be 
easily removed; that the lubricant had 
no injurious effect on the dyes employed, 
and that the lubricant did not weaken 
the fiber, even after prolonged intimate 
contact—in a word, that the cloth was 


not irretrievably spoiled. 


Settling Patent Infringement Suits. 
In patent 
be expected, 


infringement suits, as might 
the Laboratory does yeoman 
the court. It does not con- 
strue claims, for that is a matter of law; 
suit it determines matters of technical 
fact, with the result that a judge is 
spared the necessity of considering a mass 
of testimony which, to a layman in sci- 
even though he be a lawyer, must 
seem a hopeless jumble of eryptic phrases. 
turned upon the point 
whether or not a certain brand of soap 
greatly superior to another in 
washing qualities as to be patentably dif- 
ferent. On behalf of the court, the Lab- 
made a study of the two soaps to 
determine their solubility in water, acids 
and lime solutions, and their effect on 
dyes and on fabries. It showed conclu- 
that the was no better 
than the other 
opinions of the Laboratory on 
matters of technical fact are by law made 
binding upon the courts. A judge must 
accept the technical decision of the Labo- 
ratory and rule accordingly 

Germany has a tariff, which, like our 
own, is intended to pretect the home pro- 
Disputes with the customs au- 
therefore as frequent in 
Germany as in the United States. The 
American appraiser submits imported 
goods for scientific examination either to 
chemists or physicists in the employ of 
the customs service, or 
outside experts. The German customs 
authorities call upon the Royal Labora- 
tory for Testing Materials for assistance. 
In a controversy which arose between the 
| 


service for 


ence, 


One such case 


was so 


oratory 


sively one soap 


These 


cdiucer. 
thorities are 


else he employs 


customs authorities and an importer of 
mercerized cotton, 
tained that the fabric 
therefore subject to’a higher duty than 
if it were undyed. The importer in- 
sisted that the cotton was undyed. 
Lichterfelde examined the fabric 
tifically and supported him in his con- 
tention. 


the government main- 


was dyed and 


Gross 


scien- 


An American Appeals for Scientific Help. 
Foreigners, too, resort occasionally to 
the Laboratery when the questions at 
— rot German industry. I was told 
American importer of German paper 
toly ‘a been compelled, as he thought, 
| to pay a higher duty in the United States 
lthan the Dingley tariff required. Be- 
I cause the importation was an oily Ger- 
| man paper substitute for parchment, he 
jasked the Laboratory to tell him how 
| treated papers could be scientifically dis- 
| tinguished from untreated papers. He 
; received an exhaustive description of the 
| turpentine oil test, armed with which he 
intended to appeal to the American cus- 
|}toms authorities again. Another foreign 
firm wished to ascertain whether its steel 
hydrogen flasks met the requirements of 
the German police regulations governing 
the traffic in liquid and compressed gases. 
| Mlasks were sent to Gross Lichterfelde. 
| There it was found that the wrong kind 
| of metal had been employed, and that the 
police requirements had by no means been 
fulfilled. 
| Whenever any department of the Ger- 
;man Imperial Government is confronted 
with a technical problem for solution it is 
(Concluded on page 604.) 
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PATENTS 








OVER 66 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
CopyvricHts &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D.©., in regard 
to securing valid patent protection for their In- 
ventions, Trade-eMarks and Copyrights 
registered. Design Patents and Foreign 
Patents secured 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St.. Washington, D.C. 

















ATENTS SECURED OR FEE 
RETURNED 
Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent wit» List of Inven- 
tions Wanted and Prizes offered for inventions 

sent free. VICTOR J. EVANS & CO., Washington, D.C. 


Classified Advertisements 


Advertising in this column is 7) cents atine. No less 
than four nor more than !2 lines accepted. Count 
seven words tothe line. All orders must be accom- 
panied by a remitiance. 











AUTOMOBILES. 
A NEW WHITE STEAMER Model 0-0, complete 
with to Will sell at a very reasonable price, Address 


opkins, M3 St. Nicholas Ave.. New York City. 





BUSINESS OPPORTUNITIES. 


FREE SAMPLE goes witb the first letter. of matnte 
new. Every firm wants it. eee from $1.00 to $100) 
Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Site, Co., 488 N. Clark, Chicago. 


OPEN "OR OFFERS. States and Canadian Patent 
Binns. ere 5 Household Essentials and ore “ Militar 
pproved” article of commissariat. Selling well. sel! 
outrt bt or shares and cash in subsidiary company. Dale 
Marshai!, Consulting Engineer, Cneltingbam. England, 


BONUS £12,000 (nearly $60,000) offered to Inventors, 
Chemists, or Scientists, by the New Zealand Govern- 
ment for Improvements in; (1) Extraction and Dressing 
of Fibre from the New Zealand Hemp Plant, Phormium 
Tenax. (2) Utilization ot By-products. n condition 
that machine or process be re 
Zealand Flaxmiliers’ Assocn, and a 
Zealand Government. For Leaflet giving fu 
lars apply Dept. of Agriculture. Washington. H 
missioner tor New aland, London New 
Flaxmillers’ Assocn, Palmerston North, New Zealand. 





PATENTS FOR SALE. 


BROAD “BASIC,” patent No. 1,011,574, Electric Heated 
Glove for drivers of all vehicles. The demand Is tremen- 
dous and will require a comparatively small amount of 
capital to develop. A. L. Carron, Geneva, N. 





REAL ESTATE. 


TEXAS INV &STMENTS.— Buy farm orchard garden 
lands near Houston, the greatest and most prosperous 
city in the southwest, where va!ues are going up all the 
time and fortunes made in real estate in short while. 

. a crog. pays for land; 
several crops annually. dress Robertson, 
501 Kiam Bidg., Houston, Tex. 





WANTED. 


TED—A man or woman t9, pe oo os informa- 
on “reporter All or spare time. necces- 
sary. 300 per month. Nothing to sel 1 Send stamp 
for particulars. Sales Association, 603 pF. Bidg. 
Indianapolis, indiana. 





MISCELLANEOUS. 
ARITESTYLE, Meptiest Fastest, Chea’ Practi- 
Com Carries automatically. resets 


cal 

Se ae on everything. needed every- 
where, interests everybody. Shortest methods. Check- 
ing systems. Brain- oe time-saving, work-proving. 
Exceptional ney ¢ pport anity. Exclusive territory. 
ae “5 ritbstyle Company, 28th Street 
w 





INQUIRY COLUMN 

READ THIS COLUMN CAREFULLY.-— You will find 
taqairies for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you rhe name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeatea. MUNN & CO., Ine. 








Inquiry No. 92354.— Wanted, the name and address 
of manuizeturers O lead pencils and pen h« jders, suct 
as oa used for wrenttne acvertisements on. 

airy. Neo. 9255.— Wanted. to buy a ® patent rol- 
ma a ball earing axle. which could be purchased on @ 
royalty basis; it must be cheap and fully proved. 

Inquiry No. 9254. Wanted addresses of parties 
baving Pitchblende deposits, if able to ship ore. 

Inquiry Ne. 9257. Wanted addresses of firms 

ling second-hand water turbines. 

Inquiry Ne. 258.—Wanted addresses of parties 
having gem materials to offer in any part of the world. 

renagiry NO, 2959.— Wanted to buy a machine for 

ving the coating of a filbert. 

coinguy No. 9260.—Want addresses of parties able 

by T ee dint, emery or any matert 





“Inquiry No. 9261.—Wanted, @ manufacturer to 
rd games 


yoo No. 926'2,— Wanted, et. to buy a glass which 
is a cor dactor’ of electricity, and the address of the 
makers of the same. 
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The SCIENTIFIC AMERICAN 


for 19 


Magazine Numbers for 1912 
JANUARY 6— 


Annual Motor Number 


FEBRUARY 10— 


Science in Agriculture 
MARCH 16— 


Good Roads 


APRIL 13— 


Science in the Ideal Home 


MAY 18— 
Our Coast Defenses 
JUNE 15— 
Cause and Cure of Factory Waste 
JULY 13— 
Sanitation 
AUGUST 17— 
Chemistry in the Arts 
SEPTEMBER 14— 
Aviation 
OCTOBER 12— 
Labor-Saving Machinery | 
NOVEMBER 9— 


Invention 
DECEMBER 7— 


The Panama Canal 


Special Contributors 


HE high quality of the Scientific American 
of 1911 will be evident from a study of its 
list of contributors, conspicuous among whom 
were President Taft, Secretary G. v. L. Meyer, 
Admiral A. T. Mahan, the chiefs of the various 
bureaus, and other high ranking officers of the 
navy; Secretary Charles Nagel, of the Bureau of 
Commerce and Labor; The Hon. John Barrett, 
Director of the Pan-American Union; Commis- 
sioner of Navigation E. T. Chamberlain, ex-Chief 
Forester Gifford Pinchot; Director F.H. Newell 
of the Reclamation Service; Judge Judson C. 
Clements, Chairman of the Interstate Commerce 
Commission; Dr. J. A. Holmes, Director of the 
Bureau of Mines; Professor Ira Remsen, Presi- 
dent of Johns Hopkins University; W. J. Spill- 
man, and other members of the staff of the De- 
partment of Agriculture; Robert Kennedy 
Duncan, S. A. Mitchell, H. N. Russell, H. W. 
Walker, Moyer S. Fleisher, E. L. Thorndike, 
T. C. Martin, and W. C. Brown, President of 
the New York Central Railway Company. 
The list of contributors for 1912 will be 
equally distinguished. It will include the major- 
ity of the names above mentioned, together with 
others of high authority in the various fields that 
will be covered during the year. The Scientific 
American will combine to follow closely its 
avowed policy, as stated at the head of its Edi- 
torial Columns: “The purpose of this Journal is 
to record accurately, simply, and interestingly, 
the world’s progress in scientific knowledge and 
industrial achievement.” 





T the close of last year, under the caption of The 

Greater “Scientific American,” the publishers an- 

nounced that the scope of the paper would be 
extended; that a series of mid-month numbers of greatly 
enlarged size, contained in a colored cover, would be 
issued, the contents being devoted to some special subject 
of national importance. We also announced that there 
would be a series of articles written by specialists in their 
several departments, and that these new features would be 
accompanied by a general improvement in the typography 


and make-up of the paper. 


@ The fifty-two issues of the past year speak for them- 
selves; and their favorable reception by our subscribers and 
the general reading public encourages the publishers to 
continue the same policy, on even more progressive lines, 


throughout the year 1912. 


The Broad Scope of the Paper 


HE subjects dealt with in 1912 will come 

under the heads of civil, mechanical and elec- 
trical engineering; naval and military; the mer- 
chant marine; the internal combustion motor ; 
chemistry with special attention to electro-chemis- 
try and electro-metallurgy ; science as applied to 
the industries; science in agriculture. There 
will be the usual amount of space devoted to 
biography, astronomy, scientific abstracts from 
current periodicals and archaeology. Under the 
subject of inventions, particular attention will be 
given to the leading inventions and to patent 
practice, with a reference to notable cases, and 
there will be the usual run of inventors’ notes. 
The popular “ Workshop” and “ Laboratory” 
departments will make their regular appearance. 


The Panama Canal Number 


HE great popularity of our recent Naval 

Number, which was immediately recognized 
as a brochure on the navy of unusual authority 
and information, has decided the publishers to 
prepare a similar number in December, 1912, on 
the Panama Canal. The material for this issue 
will be gathered by our Editor-in-Chief, Mr. J. 
Bernard Walker, who will spend some time at 
Panama for the purpose of making a personal 
inspection of this stupendous work, and securing 
the necessary plans, photographs and data. 
The number will contain a complete account of 
the history, construction, operation, military 
defenses, and commercial and naval value to the 
United States of this great national undertaking. 


Science in the Industries 


N important feature of the 1912 program 
will be a series of articles by Mr. Walde- 

mar Kaempffert, Managing Editor of the 
Scientific Amencan, in which he will sketch the 
scientific basis of Germany's remarkable com- 
mercial success—the object of this series being 
to offer for the consideration of the American 
business man certain well-proved methods for 
increasing the physical efficiency of the workman 
and the amount and quality of his output. Two 
of the articles will deal with German education— 
“The German Commercial High School”, which 
turns out captains of industry, and “The German 
Vocational School”, which turns out soldiers of 
industry. The series will also include the follow- 
ing articles on the relation of science to industry : 
“The Royal Laboratory for Testing Materials at 
Gross Lichterfelde” (published in this issue); 
“The Utilization of Waste Materials’’; “The 
German Technological Museum at Munich” (the 
remarkable technologica] museum in which the 
visitor is allowed to manipulate, through a crank 
or other means, an operative apparatus); “The 
Workingman as a Human Machine”; “The 
State and the German Laborer”; “City Govern- 
ment as a Science”; and lastly, “The Commer- 
cial Utilization of Scientific Discoveries”—a 
summing up of impressions gleaned from a 
dozen factories, workshops and cities. These 
articles will be based upon the facts and im- 
pressions gathered by the author during a 
recent extensive tour of Germany, made for this 


express purpose. 
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JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the T wenty- pod Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Queries ® 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 
HIS is practically a new book and has called for 


the work of a corps of s ists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 












“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters: 1. Accidents and Emergencies. II. Agriculture. 
Ill. Alloys and Amalgams. IV. Art and Artists’ Materials. WV. Beverages; Non-Alcoholic 
and Alcoholic. VI. Cleansing, Bleaching, Renovating and ree VIL. Cements, Glues, 
Pastes and Mucilages. VIII. Coloring of Metals, — c Dyeing. X. Electro- 
metallurgy and Coating of Metals. XI. Glass. 1 ay Treatment of “Metals. XIll. 
Household Formulas. XIV. Ice Cream and a XV. Insec Extermina- 
tion of Vermin. XVI. Lapidary Art, Bone, Ivory, etc. XVII. 5 cater. XVIII. Lubri- 
cants. XIX. Paints, Varnishes, etc. XX. Photography. XXI. Preserving, Canning, 
Pickling, ete. XXIL Rubber, Gutta-Percha and Celluloid. XXIII. Soaps and Candies. 
XXIV. Soldering. XXV. Toilet Preparations, including Perfumery. XXVI. Water- 
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 —_— John Wanamaker 
has just written Dr. Marden: 
Books of ** Had I seen such a book as ‘ Pushing 
to the Front’ when I first started towards 
equaaerteue, mercantile life, I should—if it had been 
necessary—gone at least without one meal 
- a a day to save enough money to have 
Inspiration ae 
1 2 (Signed) 3668 
enero JOHN WANAMAKER. 
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HESE power-giving books by Orison Swett Marden show how "big" 

men do things; how they dig out a foothold in the business world; how 
they establish their credit, make opportunities, increase their abilities, double 
their means, widen their influence and achieve their aim — in fact, how, in 
spite of every obstacle, they succeed in life. 


almost sure to ask Gross Lichterfelde for 
advice. Thus, for the Royal Powder 
Works of Spandau, specifications were 
formulated for the manufacture of ma- 
chine and cylinder oil, machine greases, 
linseed oil, turpentine oil and vegetable 
oils. For the Minister of Public Works 
au scientific test for distinguishing natural 
from artificial asphalt was worked out, 
and a study made of the thermal con- 
ductivity of refractory building materials. 
When the Imperial Printing Office deciced 
to improve the quality of German post 
ecards, Gross Lichterfelde made a study 
of existing cardboards and papers and 
practically invented a new composition 
which would answer modern commercial 
requirements. Hand in hand with the 
Artillery Testing Commission, tests were 
made with copper cylinders for measuring 
gas pressures. Even the German colonies 
consult the Laboratory, for the German 
governor in Togo and Kamerun submitted 
African woods for comparison with North 
and South American woods, with the re- 
sult that in the near future Germany will 
probably draw upon her African supplies. 

The institution at Gross Lichterfeide 
has a history that extends back to the 
experiments made by Dr. A. Woehler, an 
engineer who, in 1865, constructed the 
first really scientific testing apparatus 
employed in Germany. But the remark- 
able place which the institution has won 
in German industrial life and its world- 
wide reputation is due almost entirely to 
its present head, Geheimer Oberregier- 





ungsrat, Prof. A. Maartens. When he was 
appointed to fill the director’s chair in| 
1884 the entire scientific staff of the | 
mechanical-technical department consist- | 
ed of only three men, and the apparatus 
of two testing machines. What the de- 
velopment of the Laboratory has been 
since then may be judged from the highly 
varied character of the work here out- 
lined. That astonishing development 
would hardly have been possible had not 
Maartens himself devised a very large 





constitutes the equipment of the Koenig- 
liches Material-Pruefungsamt. 


Methods of Dust Extraction on 
Cotton-carding Engines 


(Concluded from page 593.) 


air trunk; this aperture is closed when 
stripping is not in operation at that ma- 
chine. The draught is thus concentrated 
on one machine only. The aperture A 
automatically opened by the receiver 


stripped. The appliance is propelled by 
hand to any part desired by the work- 
man. On arriving at a given machine, 
the funnel-receiver is brought immediately 
over the card-cylinder, close by the line 
where the dust is generated by the strip 
ping-brush, and the indraught collects the 
dust before it can diffuse. 

By a third method (Fig. 5) of dust ex- 
traction a vertical tube is provided over 
each carding-engine, this tube being con- 





With Dr. Marden’s latest book, “Self Investment,” th 
| .arden Inspirational Library is complete. Each one of the 
twelve volumes is complete in itself. 

The book titles are: Self Investment; The py ee Life; 
The Young Man Entering Business; Secret of Achievement ; | 
Getting On; Pushing to the Front; ‘Be Good to Yourself ; He 
Can Who Thinks He Can; Peace, Power and Plenty ; The Mir- 
acle of Right Thought ; Rising in the World; Every Man a King. 


The most successful business men, states- 
men, professional men, educators and execu- 
tives have these volumes as part of their 
permanent libraries. Many have purchased 
hundreds of volumes for presentation to their 
employees and ‘riends. 

These books have been read and recom- 
mended by such men as Andrew Camegie, 
Theodore Roosevelt, John Burroughs and 
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\ing the lines of cards; but in each pipe 


nected with a casing or “hood,” which is 
lowered to cover the stripping-brush when 
operating. A sliding shutter is fitted in 
the vertical tube. This is opened when 
lready for stripping, all other shutters 
being then closed. Thus the exhaust 
from the fan is concentrated on one 
“eard” only. When stripping is completed 
the hood is raised in the vertical tube. 
A fourth method (Fig. 6) has pipes) 
depending from horizontal trunks follow- 


is a patent valve, formed where the pipe 
ean be flexed. When the pipe is vertical 
the interior is fully open; when flexed 
as far as possible, the aperture is closed. 
Hence in all tubes bent, so as to be out 
of the way of the workers, the valves 
are automatically closed. To operate this| 
dust-extractor an aluminium cover is pro- | 
vided for each stripping-brush. The out- 
let pipe of the cover fits into the down- 
pipe just mentioned, so that when the 
fan is started the dust is drawn off as 
stripping proceeds. The power required | 


for an average mill is estimated at about | 


one horse-power. 

The method now described (Fig. 7) 
works on a_ portable principle. The 
stripping-brush is inclosed in a _ hood 
which has a flexible-tube connection with 
the dust-extractor. This comprises a 
portable chamber built on an angle-iron 
frame, braced with tie-rods and bolts, 


part of the experimental apparatus which | — 





and having a wooden top and base. The 
(Concluded on page 607.) 
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“inventors and Inventions” 


A NEW BOOK JUST PUBLISHED BY H. ROBINSON 
402 1 1th AVE... NEW YORK. INDISPENSABLE. AND 
INTERESTING TO EVERY INVENTOR OR PROS- 
PECTIVE. INVENTOR. PROFUSELY ILLUSTRATED 
CLOTH BOL ND, $1.00. IT TREATS AUTHORITA- 


TIVELY IN A CLEAR, POPULAR AND ENTER- 
I MEIN » STYLE THE FOLLOWING SUBJECTS: 

How to Invent. Financing a New Invention. Market- 
ing a New Invention. Advice tolnventors. The Glory of 
Invention. Pictures of Famous Inventors. Various Ways 
Employed to Cheat and Rob Inventors, Present Avail- 
able Means of Protecting an Invention. Treatment the 


World accords to Them, and Other Important Subjects. 
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where, Write for Special Offe 
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412 So. Clinton St. CHICAGO 





NEW — WONDERFUL 


Standard-Gillett Safe 
Portable ~ can be placed a Lamp 


Brightest light known, Twice as bright as 


electricity Sosts one-fifth of a cent rh 
Beautiful if mellow light; particplariy de airab le 
or re 7 of lamp made of nickled ae. 


Shade “ So eolern fo suit any taste. Write f 

illustrated eireular No. 296. 
Standard-Gillett Light Co., 

9-12 Michigan St. Chicago, U. S.A 
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Stories of Useful Inventions 


By Ss. E. FORMAN, author of 
“A History of the United States," etc. 


Sixteen ‘‘ 


true stories,’” stories of human 
progress as shown in man’s making of 
the match, the stove, and other inven- 
tions which are most useful to man in 
his daily life, told to stir and hold the 
interest of the young reader. 





MANY PICTURES 12me, 248 PAGES 
| Price $1.00 net, postage 11 cents 
| Published by THE CENTURY CO. New York 
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FACTORY SUPERINTEND- 
ENT WANTED 
Factory superintendent, with execu- 
tive ability, wanted by old establish- 
ed concern, employing 150 hands, 
making measuring Ins truments and 
automatie devices. Must be able to 
supervise the economical production, 
finishing and assembling of a consid- 
erable variety of small and large tech- 
nical articles. State experience in 
detail and salary desired, in writing 
only. Address letter to H. Milker 
and mark personal. C.J. Tagliabue 

Mfg. Co., 396 Broadway, N. Y. 
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full-paid for cash, property or services, ra President Stoddard 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies. Reference: Any bank in Arizona. 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
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WM. H. BRISTOL ELECTRIC PYROMETERS 
for high temperatures with Recor der for installation in Superintendent's 
cee rite for partic 
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whole is moved on wheels after the sty e 
of a bogie, and contains the exhaust fan | 
and dust-bag. When stripping, the fan 
is operated by bands running from the 
earding-machine to grooved pulleys on 
the ends of the fan-shaft, these pulleys 
availing for right- or left-hand cards. 
The stripping of a card having been com 
pleted, the brush and casing are placed 
in brackets on the top of the chamber, and 
the next card is similarly treated. 

Most of these dust-extractors perform 
another important function. They may 
be used as ventilators of rooms gener- 
ally, apart from the removal of dust 
from carding-engines. The stripping 
process is performed four times each day, 
and occupies 40 to 60 minutes. In the 
intervals between these operations any 
of the apertures of the dust-extractors, 
may be opened in any part of the room, 
Impure air may thus be drawn from 
twenty or more localities at the same 
4 mad by moderate exhaust currents, 
and without draughts playing on the 
workers. The improved condition of the 
air from the use of these widely-distrib- 
uted exits will be readily appreciated. 

With the installation of dust-extract- 
ors in the card-rooms of cotton mills, the 
health and working efficiency of the oper- 
atives concerned will be considerably im- 
proved. Likewise the material produced, 
in the shape of finished yarn, being free 
from specks of dust, will be very ma- 
terially enhanced in its market value. 








Telephones in Great Britain 

N December 31st, 1911, the telephone 
eters of the United Kingdom will 
become, like the telegraph service of that 
country, a government monopoly. 

The history of British telephones is 
reviewed in a recent report of Consul 
Rufus Fleming, stationed at Edinburgh. 
An act of 1869 gave to the Postmaster 
General the monopoly of operating tele- 
graphs, and in 1880, as a result of the 
ease of the Attorney General vs. the 
Edison Telephone Company, it was de- 
cided that telephones were included in| 





the provisions of this act. However, the | 
government, instead of buying up the 
patents and taking the telephone service 
into its own hands, granted licenses to 
the existing telephone companies. At 
first the companies were restrieted in 
their operations to limited areas, but 
| from 1884 onward the licenses were ap- 
| Dlic able over the entire kingdom. This 
jlea to the organization of large com- 
|panies, and by 1892 practically all the 
|business was in the hands of the Na- 
tional Telephone Company, Ltd. In 1896 
the government took over the operation 
of all the trunk lines connecting one 
town with another, paying the company 
upwards of $2,233,723. The latter has 
since continued to operate the local 
lines, but will transfer all its business 
to the postoffice at the end of the pres- 
j ent year. 
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There are approximately 644,000 tele- | 
|phones in the United Kingdom, but it is | 
estimated that if the system were used 
in the same ratio to population as in| 
the United States, the number would be | 
nearly , 3,000,000. Judging from the his- | 
tory of the telegraph service, it is ami 
pected that the transfer of the telephones 
to the government will result in a great 
extension of the system. 


A Fiber Exposition in Java 

UNIQUE exhibit of fiber plants and} 

fiber-working machinery has been| 
held at Soerabaya, Java, during the | 
past summer, in connection with the | 
Fiber Congress of the East Indies, which | 
opened July 3rd. Dutch, German, and 
British machinery was represented, made 
by Krupp, Benisch, Berand Liebescher, 
Lees & Co., and Oldham. All the fiber 





| 
} 


plants of Java, and many from the} 


Philippines, Siam, ete., including sisal, 
agil, pineapple fiber, banana fiber, coco- 
nut fiber, Java cotton, kapok, and others, 
were exhibited. One exhibit showed the 
natives of Java working kapok and cot- 
ton from the very first stage ‘f prepar- 
ing the fiber to the finishing of the 
woven cloth. 

Kapok is the silky fiber surrounding | 
the seeds of the silk-cotton tree (Ceiba 
pentandra), one of the noblest trees of 
the tropics. It is extensively used in 
stuffing mattresses, and also in filling | 
life-preservers, for which latter use it is 
especially valuable, as it will support a 
greater weight in water than any other | 
substance used for this purpose. A mass | 
of pressed kapok will support thirty-six | 
or thirty-seven times its weight. 
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The Methods of Dust Extraction on Cotton-carding Engines 


Safeguarding the Workingman’s Health 


ype fficiency of cotton mills is intimately depend- 
‘ it the working conditions prevailing therein. 
fresl ad tle ithosphere at a reasonable tempera 
ture ; of paramount importance in promoting the 
welfare of the werkers during their daily occupation 

liow to clear the air in certain parts of these mills 
lias fo mne time occupied the serious attention of 
‘ Neve | schemes, more or less effective, 
| wen launched forth: but few have gone beyond 
the experimental stag They are either too expensive, 

j ical , ve st 
The « i plun a was to install fans 





By J. H. Crabtree 


brush. The wires thus cleanse the cotton, combing 
and preparing it for the “frames” which follow. 

As each carding-machine has two cylinders, one of 
which is 4 feet wide and makes 160 revolutions per 
minute, it follows that in a few hours the wires be- 
come surcharged with dust and short fibers. And if 
they were not stripped of these they would be soe 
glutted with refuse that the machine would fail to do 
its work. Hence, when the carding-engine has been 
in operation for two or three hours’ the process is 
stopped, and the two strippers bring up a cylindrical 
brush covered with wire bristles. This is plaeed in 


The work induces pulmonary troubles in some men at 
an early age. 

The danger is, to some extent, mitigated where the 
men adopt the precaution of holding a tuft of clean 
cotton fiber, pressing it between the lips while strip- 
ping. This forms an old-fashioned respirator (Fig. 1), 
which is used daily by men who have often proved its 
value. Other men have recourse to specially-designed 
respirators, which are adapted to facial outline (Fig. 
3), and preserve the mouth and nose from contact 
with dust. The fact that strippers have suffered 


acutely from their occupation has been definitely 
































Fig. 1. 
A tuft of cotton held between the lips. 


Simple and primitive respirator. 


Fig. 2.—Fixed dust extractors in series. 





Fig. 3.—Respirator specially designed for 
use by cotton-mill workers. 





























Fig. 4.—-** Traveling extractor,’’ with stripping brush over 
the main cylinder ef the carding machine. 

THE METHODS OF 
of 15 to 24-inch diameter in wall-boxes or window- 
fran it various parts of the room, and exhaust the 
impure or dusty air so as to change the atmosphere 
of the room three or four times during each day 
Dust is gen ted im most carding-rooms in such a 
degree as to I rtieularly injurious to the strippers 
In eard-roo tl iw tton is combed, in machines 
known as “carding-engines,” by a myriad of pointed 

wires attached to revolving eviinders 

A roll on uy f cotton is fixed on the front of 
this machine. and it issues from the back as a thick 
woolly band of varn, with the fibers combed in one 

direction room. 
This machine makes the first semblanee of a thread 


in the operations of a cotton mil 


Between the lap 
and the thick yarn the cotton is passed over the cylin- 
ders covered with wires Here the short fibers are 
held between the wires: the dust and small particles 
of the cott 


n-plant are also retained here. These mil- 


lions ef wire-points act much Hke an ordinary clothes 








Fig. 5.—Another form of fixed ‘‘dust extractors’ 


> 


in series. When stripping 


is completed the hood is raised in the vertical tube. 


contact with each of the eylinders in turn, and 
revolved at a rapid rate 

The brush strips the wires of nearly all the short 
fibers which clogged up the interstices. It also roots 
out the dust and sticks which have been retained in 
the cotton up to its treatment in the carding-machine. 
When the stripping-brush has done its work, it is an 
easy matter to clean it by means of a hand-eard. It 
contains short fibers only; the dust has passed into 
the air of the room in dense volumes. 

Here, then, is the specific function of the new appli- 
ances—to prevent this dust pervading the air of the 
This is of greatest importance to the men who 
manipulate the brush. They must stand in close prox- 
imity while the brush is revolving. The volumes of 
dust pass into their nostrils, and much is unavoidably 
inhaled. This involves serious risk to the men, and 
in time, tells upon their physieal strength. It is, in- 
deed, seldom that strippers are able to follow their 
employment to a normal age of say 60 to 65 years, 


DUST EXTRACTION ON COTTON-CARDING ENGINES 


proved by investigations in various cotton towns where 
between 40 and 50 per cent have been found affected 
in varying degrees. 

indraught, have doubtless done 
but they do 
not touch dust-clouds for some time after the dust is 
generated. 


Fans, exhaust or 
much to purify the air of carding-rooms; 


The result is that the dust becomes mixed 
with the air of the room and, after having affected 
the strippers close by, it is diffused in the room gen- 
erally, and traverses the area where the women and 
There is a 
moderate amount of dusty material given off from the 
frames themselves in cotton mills. This in_ itself, 
however, does not occasion either inconvenience or in- 
jury. The new methods work on different lines from 
any before put into practice. 


girls are at work on the spinning-frames. 


Several of these are 
now in operation, but the general principle adopted is 
to collect the dust at the point of its generation and 
remove it by means of trunks to the external parts of 
the mill-premises or to inclosed dust-chambers, 
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Fig. 6.-—‘‘Dust extractors 


with automatic valves. 


Fig. 


7. — ‘Portable dust extractor.’’ 


THE METHODS OF DUST EXTRACTION ON COTTON-CARDING ENGINES 


Several plans are at work in the cotton districts of 
By one of these (Fig. 2) a dust-receiver 
This is as wide 
opening about 2 
inches wide; it balanced lid by which the 
aperture can be opened and closed at the will of the 
The receiver is attached above to a carrier- 
main air-trunk. In this an in- 
blower 1,200 to 1,500 revolutions per 
minute. The blower will take care of forty to sixty 
earding-machines, and the additional mechanical power 


_ 


ainecashire. 
is fixed over each carding-machine. 
itself 
bears a 


as the machine and has an 


stripper. 
tube running to the 


closed runs at 


used is nominal. 


The modus operandi is as follows: When the strip- 


New 


NCLE SAM’S new tide prophet is a machine which 
outelasses all human competitors; it is capable of 


doing in one day work which formerly required the 
services of sixty-five computers. It was invented by 
Mr. E. G. Fisher, of the United States and 
Geodetie Survey, and is used to predict the height of 
the water at any instant on any date from one to two 
years in the future for every port in the United States 
and seventy of the principal ports of the world. This 


form of a book by the 


Coast 


information is issued in the 
Coast and Geodetie Survey. 
Tide 


astronomical 


predictions are based on local as well as 


conditions that influence the 


pers place the revolving brush on a carding-machine, 
the receiver-lids of the whole series are closed except 
the one over this particular machine. Thus the total 
exhausting force of the blower is concentrated on one 
machine; and when the stripping begins, the air-cur- 
rents about the aperture are strong enough to gather 
the dust as it is generated. The attendants require 
no cotton tufts or respirators; the dust is completely 
prevented from reaching their breathing organs. 

Then the receiver-lid is closed, the brush removed 
to the next another lid and the 
process is repeated throughout the series of fifty or 
sixty machines. 


machine, opened, 


Another method (Fig. 4) has been devised, in which 
a single traveling receiver is available for each row 
of carding-machines. In cotton mills generally these 


laid in parallel lines of ten to forty 


spaces of 10 to 18 inches. It is 


machines are 
with intervening 
therefore possible to build up carrier-tubes in line wit 
the machines, and about four feet above them. On 
either side of the tube-line a rail is fixed to hoid the 


grooved wheels of the traveling receiver 


The exhaust in this arrangement is maintained by 


a blower running at about 1,300 revolutions per min 
ute. Over each carding-engine is an aperture in the 


(Continued on page 60%.) 


Tide-predicting Machine 


By M. # Yalbott 


trical device stops the maemme whenever a high or 
low water is indicated. 

While the operator is seeding these figures, the 
machine is doing a still more detailed work. A strip 
of paper 6 inches wide and 380 feet long is moving 
automatically face of the and 
while one pen is marking the hours and exact times 
of highest and lowest waters, anether pen is tracing ¢ 
curved line which shows the gradual rise and fall. 

The information turned out by this machine is 
sought by the marine engineer who wishes to calculate 
for improvements, and the hydrographic surveyor who 


across the machine, 


is laying plans for future surveys, as it enables him 
the depth and time of 


on any date a year or 


} 


to know high and low water 


two in advance, 


Weighting of Silk 


T is much to be regretted that 
manufacturers resort to weighting, or “loading,” 


many unscrupulous 
raw 
extent as to 


silk in the dyeing process, to such an 


render it a very uncertain and treacherous fabric, with 
split 
laid 
natural 


erack even when carefully 


this 


gum of the 


a tendency to and 


folded and away. In dyeing process the 


silkworm is first re 





rise and fall of the ocean. At every port 
in the world there is an instrument which 
fluctuations by a curved 
and from a long 


observed curves computers 


indicates these 
line on a sheet of paper, 
of such 
have evolved the average of each 
nent at The formula 
which this perfected machine is based in- 


series 
colmpo- 
upon 


each place. 


cludes thirty-seven of these components. 
There are a set of gears to represent the 
sun’s influence, another to take the place 
of the moon, various other sets which act 
for the planetary and still 
other sets which speak for local conditions. 


huge printing 


movements, 


The machine looks like a 


press. A skeleton frame of brass, steel, 
and iron occupies a space 11 feet long, 6 
feet high, and 2 feet wide, and from the 


dial indicators in the front to the opposite 
end it is a maze of wheels, gears, pulleys, 
and chains. 

gear wheels 
These are ar- 


three hundred 
and pulleys in the machine. 


There are 


main sections, one repre- 
senting the time, the other the height of 
tide. permanently fas- 
tened at one end, run through each section, 
and their free ends are attached to indi- 
eating devices. 

The operator beginning a set of predic- 
tions adjusts the eccentrics connected with 
By turning a crank he 
causes the wheels to rise or descend, thus 
lengthening or shortening the free end of 
the chain. This variation appears on the 


ranged in two 


Two chains, each 


each. set of gears. 





dials at the front of the machine, one 
pointer shewing the height of water in 
feet and tenths; the other the day, hour, 





moved from the silk by a methed of 


“stripping,” as it is called, in order that 
the raw material may properly take and 
hold the dye. This causes a loss of weight 


have always sought to re 
store, but instead of 
doing this, the thrown silk 


a solution of bichloride of. tin, nitrate of 


which dyers 


eontent with 


being 
is dipped into 


iron, or other chemical conipound, 
for the purpose of giving it 
than that lost in the stripping process, so 


that a hundredweight of 


some 
more weight 


silk in the raw 


state is often made to weigh three, or 
even four, hundred pounds when the dye 
ing is completed. As raw silk is bought 


and sold by the gain to the 


manufacturer is 


pound, the 
obvious. This operation 
makes the silk more valuable, but destroys 


the durability of the filaments 


Stretching the threads by steaming. so 
that a given weight will weave a greater 


number of yards, and the addition of 


chemicals to give it an unnatural luster, 


are other processes that prove vrofitable 


to manufacturers, but costly to consumers 


It is a mistaken idea with many peopi 
that the heavy silks are the best and 
most durable. Just the reverse is true 
The light weight, or “pure dye silks,” as 
they are termed, are much stronger and 
more durable, as only enough added 
weight is given to this class of silks, in 
the dyeing, to replace the loss in the strip 


ping process. 

The use of inferior and destructive dyes 
is another method equally as common and 
which many 


equally as reprehensible, by 





manufacturers impose upon the consumers 





and minute of the occurrence. An elec- 


A MACHINE THAT FORETELLS THE TIDES. 


in the dyeing of silk. 
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Rotanieal Exercises (1892); Elementary 


1904): Plant Migration Studies (1905); and 


sis of Plant Phyla (1907) 


Flementary 





Sciences were victims about forty years ago. On the 
faith of an eminent mathematician, the assembly in- 
serted in its proceedings about a hundred letters sup- 
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Ch “dw 
arles Edwin Bessey 
The New President of the American Association for the Advancement of. Science 
By Marcus Benjamin, Ph.D. 
FTER an absence of eight years the American In honors, he has received elections to the Phi Beta posed to be written by Newton, Pascal, Galileo, and 
A \ssociation for the Advancement of Science re- Kappa and Sigma Xi societies, organizations in which others. These had been made entirely by a forger of 
Washington for its annual meeting. In 1903 membership is restricted to those who have done some- little education and were full of vulgarities and errors, 
esid officer wv the chemist, Ira Remsen, who thing. The degree of Ph.D. was conferred on him by but the names of their celebrated authors and of the 
1 th const skill the fortunes of the the University of lowa in 1878 and that of LL.D. from scientist who presented them caused them to be ac- 
Johns Hopkins University At the present meeting a Iowa College in 1898, It may also be mentioned that cepted. Most of the members had no doubts about 
for forty years has faithfully attended he is a trustee of Doane College and he is a member their authenticity up to the day when the forger 
t it of the Association, will preside over its of the Schoolmasters’ Club. avowed his fraud. When the prestige had vanished, 
eedings Prof. Bessey is a member of many scientific and edu- the style of the letters was pronounced wretched by 
Charles kdwin Bessey’ was born in Milton Township, cational societies, as shown by the following list of the same persons who before had praised them highly. 
vi e | ty, Ohio, on M 2ist, 1845. His ancestry organizations, in all of which he has been a prominent The recent adventure of the N-rays is even more 
u his father’s side is of French origin; for the Besses, officer. He is a life member of the Botanical Society typical, and brings out not only the réle of prestige, 
the name was formet written, were Huguenots of America and was its president in 1896-1897; also he but also of suggestion and mental contagion. Here we 
fled from their native country to England and then is a member of the National Educational Association, have to do not merely with experiments which are 
t the iddle of the eighteenth century Jacob Bes serving it as vice-president in 1896; and he is a mem- taken as faith by those who have no opportunity to 
‘ e t America, settling near Doylestown, in her of the American Microscopical Society, of which he verify them, but also with observations declared to 
Pet ini in 1882 his grandson Adnah moved with was president in 1902. His connection with the Ameri- be exact by a very large body of scientists who 
his pa to Wayne Count Ohio, where later he an Association for the Advancement of Science began claimed to have repeated them. M. Blondlot, a lead- 
ed Margaret Elilenberger, of German de ing professor of physics, observed, as he 
ceut. and there the son was born thought, that many bodies gave out special 
Young Bessey received his earliest education rays, which he called N-rays. These were 
in the publie schools of Ohio, and after pre detected mainly by their action on phosphor 
paring for colleze in the academies in Seville éscence. Their wave-length could be meas- 
d « 1an he entered the Michigan State ured very closely. What is most singular is 
Agricultural College in Lansing where he was that most of the French scientists working in 
evraduated in 1860 with the degree of Bachelor this field repeated his experiments and saw 
6d Gatien sol ties ten tai tie te exactly what was suggested to them to see. 
received a Master’s degree. His intention on For two years the Academy proceedings were 
entering college was to become an engineer but full of reports from scientists such as J. 
hie is advised to specialize in botany, which Becquerel, Broca, and Bichat on the wonder- 
advice he reluctantly aceepted. After much ful properties of the rays, and Prof. D’Arson- 
reflection, on so informing the president, he val, among others, delivered lectures upon 
wee told Well. Bessey, I am slad of It, but them. The French Academy wished to recom- 
you'll never he rich.’ ona then a moment later. pense such an important discovery, and dele- 
¢ I am glad of it. but you'll never be gated a committee headed by M. Mascart to 
rich After graduation he was able to study make an official examination of the author’s 
itn shinee dnesiethe ak Taneast wheee:- he ahies researches. The committee were much im- 
otmeie Os eoedee whee the te@eeeen of pressed, and thus a prize of $10,000 was 
asa Gray from whom he acquired the founda awarded to the author. 

ems of the bnedtedes of tuatenaiie tetanus. _ During this time, however, foreign scien- 
eapecially in ite philosophical aspect. : tists who did not come under the prestige of 
Seatmment te thane Gee wan antmenite te the French savants, tried in vain to repeat 
ti Miveitinn alt dnaiiien eth tn ee “agg toses the experiments. Then several of them de- 
eat ta thie sine sh behniads Oe tin Meiieeliaas cided to go to the author’s laboratory to 
: : ; lpn ef : observe them. They soon found that he was 
ee Soe ropa _ we ay the victim of a most complete illusion, for he 
. 6 et anomy Curing me would continue to make measurements of the 
— — : ne accepted , a = Ss heeapwrsgn supposed deflections of the rays, even when 
charge in the University of Nebensia tu 1556, the “deflecting” was surreptitiously removed. 
where he has since remained, being also head The matter was carefully examined by a 
the Cupertmens ‘ wigagees one wes be wee number of scientists, with the result that the 

acting chancellor of the u liversity, and again specter of the N-rays was laid, once for all. 
hela 1 high office Curing 1600-1800 one A few years ago an assistant in Prof. Lipp- 
Coe: Se pon - a oe =o mew mann’s laboratory at Paris claimed to have 
ora College of the | any oe oun discovered that an electrified body in move- 
sa oe oo mo meg hinge cdisyse henge Host ment did not deftect the magnetic needle (con- 
of Lateratese: Scenes ond Arts of that ual trary to Rowland’s experiment), a result 
ae which would have been of the highest im- 
a A botany has been his favorite study , , portance for the theory of electricity. The 
i hee web heen bie onby taterest: Sor as he PROF. CHARLES E. BESSEY author was not well known, but as the work 
i : In Iowa I began. at once to write for President of the American Association for the Advancement was done in the presence of Prof. Lippmann, 
the agricultural papers, telling people how of Science. he had the benefit of his authority, and the 
to plant and what to plant; telling them about question was discussed by physicists until 
ds and grasses; telling them also about insects and with his election to membership at the Dubuque meet- a foreign scientist proved that the conclusions were 
their bad habits; for entomology was one of my studies ing in 1872. He was advanced to the grade of fellow erroneous and showed the reason why. In the case of 
at that time.” He joined the lowa State Horticultural in 1880, and has served the Section of Botany as chair- _ the exact sciences the truth comes out sooner or later, 
Society and read a paper on harmful insects, and took man with the rank of vice-president, at the meetings as we have to do with real measurements and close 
part in the first Farmers’ Institutes held in Iowa dur- held in 1890, 1902, and 1908. His long and valued con- observation. It is not the same, however, for a wares 
x the winter of 1870-1871. On moving to Nebraska nection with this foremost scientific organization in the which are in a less developed stage, such as medicine; 
lhe was equally interested and at once began to collect United States gained for him the well deserved recogni- here it is very difficult to verify results, for we do not 
information on the grasses of the State, reading a paper tion of an election to its presidency at the meeting held know what effects are to be attributed to euggestion 
m the subject before the Farmers’ Alliance; also pre- in Minneapolis last December. or to the remedy itself, so that the errors persist for 
uting papers before such organizations as the Fine a much longer time. To enumerate them would be to 
ecaitiieeiies Association. Dairy Men’s Association, 7 : , go over all the history of medicine and show that 
Beokeeorm Association. State patted Association, Opinions and Beliefs in Science theories, remedies and reasoning change every quarter 
J the State Teachers’ Association S scientific experiments cannot be reproduced, of a century. About fifty years ago, the treatment of 
His literary activity has been very great; for besides PAcsiberits necessarily remains our principal guide. pneumonia by blood-letting was considered in F rauce 
ntributions to technical journals and papers In a remarkable book which bears the title “Opinions as one of the fine conquests of medical art, and its 
read befere scientific organizations he was for years and Beliefs.” the well-known French scientist Gustav value appeared to be proved by statistics, which showed 
tanieal editor of the American Naturalist and has Le Bon shows how large a part mere hearsay plays a mortality reduced to 30 per cent. Thus the remedy 
held a similar relation to Science. He was the editor of in scientifie investigation. A scientist never pub- held its place until a doctor who visited a homeopath: 
the botanical contributions, most of which he wrote lishes results which he does not suppose to be hospital at London found that the mortality there did 
hit f, that appeared the later editions of the New exact, but the influence of suggestion is so strong not exceed 5 per cent. This was a revelation. Instead 
Universal Cyclopedia. Also he edited McNab’s “Mor- that even regarding very precise facts, an intel- of using diluted remetien, _— at all were used, _ 
phology, Physiology, and Classification of Plants” ligent person may come under an illusion and take soon the mortality in France fell to the same figure. 
(1881). His principal works in book form are: Geog- the visions of his imagination for realities. One of To-day, instead of weakening the patient by serge od 
raphy of town 1876): Botany for High Schools and the most striking of this kind is the mischance to ting, he is strengthened by alcohol stimulants. This 
Co s (1880); The Essentials of Botany (1884) ; which nearly all of the members of the Academy of is a good example of the change in expert opinion. 


There is no need to multiply the examples, and it seems 
evident that the greater part of our scientific opinions 
should not be termed knowledge, but rather belief. 
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A Laboratory for Manufacturers 


A German Scientific Institution That Tests a Manufacturer’s 
Raw Material and Products and Gives Him Scientific Advice 


HIS is the first of a series of articles intended to 

show the part that science plays in German industry 
and commerce. The author of the article, Managing 
Editor of the Scientiric AMERICAN, was sent to Europe 
by the publishers to study German industrial condi- 
tions with this object in view. 

A Saxon manufacturer of silk cravats found that 
his orders were steadily diminishing, although the 
season and the market were both in his favor. He 
made an investigation and discovered that his cus- 
tomers were buying silk cravats from a Prussian manu- 
facturer at a price fifty per cent less than that at 
which he could produce them. To the Saxon’s eye and 
touch the cheaper cravats were as good as his own. 
He could detect nothing in the material that could ex- 
plain why cravats exactly the same in appearance 
should be sold at two widely different prices. He spent 
a month in thoroughly overhauling his factory. He 
found that he was buying his raw material at the 
lowest possible prices; that his wages were not higher 
than they should be; that his overhead charges were 
not excessive, and that his organization was good. Yet 
the fact remained that the Prussian was underselling 
him and was apparently making money. 

The Saxon was an expert in cravats—at least he 
thought he knew all about them, because he had been 
making them for the better part of his career. Yet for 
the life of him he could not explain why it was im- 
possible for him to compete with the Prussian. One 
day a salesman of his suggested that it might be well 
to have the Saxon and the Prussian cravats scien- 
tifically compared by the Koenigliches Material-Prue- 
fungsamt—the Royal Laboratory for Testing Materials 
at Gross Lichterfelde, near Berlin. The examination 
would cost but little and might explain the mystery. 
As a manufacturer, the Saxon was convinced that he 
knew more about cravats than any scientist in any 
government testing laboratory, and that his trained 
eye and his sensitive thumb were more to be relied 
upon than lenses and chemicals. Still he consented. 
Samples of the Prussian and Saxon cravats were sent 
to Gross Lichterfelde. Two weeks later he received 
a formal report. His own cravats were pure silk. The 
Prussian’s cravats were half genuine silk and half 
artificial siik (nitro cellulose). A chemist and a 
microscopist, neither of whom had ever made a cravat 
in his life, had not only discovered in an hour or two 
a deception that a manufacturing experience of thirty 
years had failed to note, but even revealed what 
particular process had been used in making the arti- 
ficial silk employed. 

The Technical Problems of Commerce, 

It would not be difficult to relate a hundred instances 
such as this, all of them typical of the work done at 
the most remarkable testing laboratory in the world. 
At Gross Lichterfelde I saw not only cravats under- 
going a rigorous scientific investigation, but chains, 
girders, paper, textiles, wood, dyes, copper, rubber, 
ink, typewriter ribbons—almost every kind of material 
that is used in our daily lives. Sometimes, as in the case 
of the Saxon manufacturer of cravats, the manufac- 
turer was puzzled by a rival’s success; sometimes he 
found himself with oxidized metal or faded goods on 
his hands, unable to discover the cause of the defects; 
sometimes he thought the customs officers had wrongly 
appraised his importations, because they had mis- 
judged the character of the material; sometimes he 
wanted to know which of several raw materials should 
he employed for a specific purpose and was unable to 
decide himself. 

The Royal Laboratory for Testing Materials works 
hand in hand with the German industrial. For a 
sum of money that must seem slight to Americans it 
places at his command a staff of two hundred and 
twenty-two men, seventy-two of whom are technically 
trained and the highest authorities in their respective 
departments of science. These men have at their dis- 
posal an equipment that imcludes the best obtainable 
apparatus for testing and analyzing any given material. 

In Germany, indeed in Europe, the Laboratory is 
regarded as a court of last resort in matters involv- 
ing the application of science to business. It is fre- 
quently difficult for a scientific man in the employ of 
a large corporation to deliver an absolutely impartial 
opinion on his firm’s product. Inevitably there is a 
tendency to underestimate the products of a rival 
manufacturer and to view his own with favor. There 
is no such tendency in the Royal Testing Laboratory. 
Every chemist every engineer, every microscopist, 


By Waldemar Kaempffert 


every physicist, is a government official, and, as such, 
he is enabled to assume an absolutely impartial and 
judicial attitude toward the problem given him for so- 
lution. Indeed, impartiality is insisted upon, not only 
in the testing and examination of materials, but also 
in the phrasing of the reports submitted to an appli- 
cant for information. The manufacturer who can use 
one of the Royal Testing Laboratory’s colorless opinions 
for advertising purposes would be miraculously in- 
genious. To restrain him, however, from exercising 
too freely what average ingenuity Nature has endowed 
him, and to prevent him from quoting with approval a 
report which is many years old and not at all applic- 
able to his present goods, the Director of the Labor- 
atory refuses to furnish certified copies of opinions 
more than one year old, and sometimes goes to the 
trouble of checking up advertisements in which refer- 
ence is made to the favorable opinion of the Royal 
Testing Laboratory. 


Scientists Who Study Factory Methods in Factories. 


In order that the Laboratory may keep in close touch 
with industrial developments, members of its staff are 
sent from time to time to factories in order to study 
the exact manner in which textiles, cement, paper, ink, 
and the like are made. Thus, when it was decided to 
elaborate the equipment for testing caoutchoue and 
electric insulators, the exact manner in which rubber 
goods are made industrially was carefully studied, so 
that machinery could be designed which would enable 
a chemist or physicist to determine those facts which 
would be most useful to a rubber manufacturer. What 
manufacturer, for example, can tell definitely whether 
or not rubber goods should be stored in moist or dry 
rooms; whether that room may be indifferently hot or 
eold, dark or light; whether a rubber strip should be 
stored stretched or unstretched? These and similar 
questions Gross Lichterfelde will soon answer for him 
definitely, as the result of a long series of most practi- 
cal experiments. 

German manufacturers have not been slow to recog- 
nize the immense value of a government laboratory 
which solves for them the technical problems of com- 
meree. A number of manufacturers of electric insulat- 
ing materials jointly supplied the necessary funds for 
a painstaking study of insulating materials and of the 
insulating properties of rubber substitutes. The many 
compositions submitted were tested at various tem- 
peratures to determine their readiness of manipulation 
in the factory, their behavior under tension, torsion, 
and traction; their hardness; their ability to withstand 
exposure to weather and chemical corrosives. When 
the results of these studies are published. the Society 
of German Electro-Technicians will frame _ specifica- 
tions for electric insulating materials, in which for the 
first time some admirable substitutes for rubber will 
receive their due. 

How very impartial is the attitude assumed by the 
Laboratory is apparent when it is considered that 
manufacturers of competing materials may appeal for 
scientific information to Gross Lichterfelde at the same 
time. Sand-lime brick and clay brick are competitive 
building materials. Yet a powerful association of sand- 
lime brick manufacturers and an equally powerful as- 
sociation of clay brick manufacturers simultaneously 
consulted Gross Lichterfelde for the purpose of im- 
proving their respective bricks. The comparative tests 
which were made proved immensely valuable to both 
associations and gave the ultimate consumer a far bet- 
ter building material than he would otherwise have 
been able to purchase. 

Perhaps the Laboratory has done its most efficient 
work in co-operation with the technical associations of 
Germany—associations of engineers, manufacturers and 
technical men. Thus in conjunction with the Society 
of German Cement Manufacturers, the Laboratory 
conducted an exhaustive investigation which has re- 
sulted in a_ scientific standardization of Portland 
cement, and has definitely settled such nice points as 
the influence of high temperature on concrete, the ef- 
fect of copper, lead and zine on cement, and the com- 
parative merits of Portland cement and iron slag Port- 
land cement. Similarly, in co-operation with the So- 
ciety of German Bridge and Structural Iron Builders, 
a painstaking study of the strength of rivets in steel 
girders was made. 


A Study of Paper and Ink. 
It must not be supposed that all German manufac- 
turers have been broad-minded enough to submit their 


products to Gross Lichterfelde for approval. An at 
tempt to analyze the various kinds of automobile gaso 
line sold throughout the German Empire, and to in 
duce the wholesale dealers in gasoline to standardize 
liquid fuel so thay the motor car owner could buy gaso 
line in Southern Germany exactly similar in quality 
to that sold in Northern Germany, was met by a flat 
refusal on the part of the dealers to assist the 
Laboratory. It is only a question of time when the 
Laboratory will succeed in carrying out ifs plan. Sim 
ilar opposition was encountered when Gross Lichter 
felde was commissioned by the government to analyze 
German papers and to determine their availability for 
bank notes, public documents and the like, an opposition 
that may be understood when it was discovered that 
only a very small percentage of German papers were 
found to answer the government's requirements. As the 
result of the work done at Gross Lichterfelde, the Ger 
man paper manufacturer has so far improved his prod 
uct that rarely indeed has he failed to fulfill govern 
ment conditions. Opposition to the scientifie investiga 
tions of the Laboratory has given place to the heartiest 
co-operation. 

It was but natural that after paper was studied for 
the government the thousand and one inks sold in tlie 
German market should have been earefully analyzed 
and tested to determine their chemica! composition and 
their ability to withstand light, fire, and weather. That 
investigation has only recently been completed. The 
government can now specify with scientific precision 
the characteristics of a wellnigh perfect ink to be 
used on its wellnigh perfect paper. 

The standardization of manufactures is thus under 
taken only for the government. The Laboratory, as a 
government institution entrusted with the scientific ex 
amination of material used by the government, can dic 
tate the requirements which that material must fullill; 
but it would not set up standards for the manufacture 
of articles for ordinary consumption. 
facturer requested the Laboratory to determine for him 
the qualifications that an asphalt should have for in 
sulating purposes, he was told that the asphait industry 
must frame its own standards, but that the Laboratory 
would assist him by giving scientific advice. 


When a manu 


A Scientific Court of Last Resort in Technical Disputes. 


As an impartial institution for scientifically passing 
upon the commercial availability of, manufactured 
products, Gross Lichterfelde is required by law. when 
requested to do so, to settle technical disputes. In- 
stead of wasting time and money in asking the courts 
to decide whether or not a contract has been carried 
out according to the spirit and the letter, the dis 
putants often submit their case voluntarily to the 
Laboratory for decision. A builder ordered a large 
quantity of roofing tiles and specified that they were 
to be waterproof. When the tiles were delivered he 
refused to pay for them on the ground that they failed 
to comply with the conditions of the contract. ‘The 
dispute was submitted to the Laboratory for decision 
The tiles were tested and it was found that they were 
sufficiently waterproof to come within the meaning of 
the contract. 

Even if a case does go to court, the Laboratory may 
he asked by the presiding judge to decide the technical 
point at issue. The decision is binding upon both sides 
—a veritable boon to a court confronted with a mass of 
conflicting expert testimony. 
that in the construction of a wall a stone composed of 
crushed slag had been employed together with lime 
mortar. The mortar failed to harden. The dealer who 
had delivered the slag stone insisted that the wrong 
kind of mortar had been employed. The mortar maker 
retorted that the slag stone was worthless. The ex 


In one case it appeared 


perts summoned by both sides failing to agree, as might 
be supposed, the court submitted the whele matter to 
Gross Lichterfelde. There it was decided that the 
mortar had failed to harden, not because it had been 
made with the wrong kind of sand (as one expert had 
declared) nor because the slag was of the wrong kind 
(as another expert had insisted), but because many 
lime mortars harden only when exposed to the air, 
and then only after they have been alternately moist- 
ened and dried. Hence, said Gross Lichterfeide, the 
core of a wall, as in the case in question, is not likely 
to harden at all, whether or not a slag stone or good 
brick is employed. 

In another case the court called upon the Laboratory 

(Continued on page 602 .) 
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The Heavens in January 
Constellations of Southern Skies 
By Henry Norris Russell, Ph.D. 
5 pee star-maps published every month in the ScIEN- maps published every month. The present map is being 65,000,000 miles away on the Ist, and 88,000,000 
rivic AMERICAN represent the sky as it appears to purposely made to overlap the southern portions of on the 3lst, and in consequence he diminishes steadily 
t in the latitude of New York (approxi these by about twenty degrees, to facilitate passing in brightness. At the beginning of the year he is twice 
Ww devree orth) and consequently fail to show from one to the other. as bright as Arcturus, and excelled only by Sirius, but 
the il thin 40 degrees of the south celestial pole, The familiar aspect of the northern heavens on a at its end he is hardly equal to Capella. 
whic e visible only in lower latitudes. winter evening needs little description. Saturn is in Aries, about 10 degrees west of Mars, 
lo meet the needs of observers in the southern part Orion and Canis Major blaze in the south, with and appears about as bright as Procyon. His distance 
e United States, or in ! southern countries, Argo on the horizon below them. Gemini and Canis from the earth is so great—over 800,000,000 miles— 
‘ ing map has been prepared, showing all Minor are east and southeast of the zenith, Aurig: that the forty millions by which it increases during 
the stars clearly visible to the naked eye, within 60 directly overhead, and Taurus southwest of him. ‘The the month makes but a small percentage of change in 
degrees of the south pole planets Mars and Saturn, near together, between Tau- his apparent size and brightness. 

r \ regis f the heavens here represented rus and Aries, increase the brightness of what is at all Uranus is in conjunction with the sun on the 20th, 
can be seen at once only from points in extreme south times the most brilliant region of the starry sphere. and is invisible throughout the month. Neptune is in 
erp latitudes. From stations north of the equator, less Hydra, Leo, and Ursa Major are conspicuous in the opposition on the 13th, and is well observable through- 
than half of it is visible at any one time. It is, how- eastern skies; Draco, Ursa Minor, and Cassiopeia in out the month. His exact position may be found at 

vel ery easy to adjust the map so as to show just the north, and Perseus and Andromeda in the north- any time by interpolation between the two places: 
y t nthe sta ' in h.m. s. deg. m. 
t fron v given sta Dee. 31.. 73758 + 2057.2 
tion tany day and hour Feb. 1.. 73413+ 21 62 
We need only know the This puts him very near 
bsery s latitude (which the line drawn from 6 Ge- 
be obtained with suf minorum to a point found 
ficient accuracy from any by carrying a line from ps 
ul atlas) and the side Geminorum through «, and 
tiie The latter ean as far again. He appears 
he found oxely enough as a star of magnitude 7.6, 
‘for our purpose by adding and can only be seen with 
together = thre numbers ; telescopic aid. 
lov tin viven The Moon is full at 7 
in ordinat clock; 2 A. M. on the 4th, in her 
i tity ¢ 1 im the last quarter at 2 A. M. on 
To ul v table for the 11th, new at 5 A. M. on 
the irrent month the 19th, and in her first 
fou utes for each day quarter at 3 A. M. on the 
f the month to date 27th. She is nearest us on 
bh. m the 4th, and farthest away 
january Is OD on the 17th. As the full 
February -! ‘1 Moon comes almost exact- 
March —_ - ly at the time of perigee, 
Apri O 34 we may expect unusually 
May 2 oe high—and low—tides on 
June t 34 and about the 4th. 
I 6 31 The Moon is in conjune- 
Lugu Sob tion with Mars on the 
Septem 10 37 morning of New Year's 
October lz Day, and an occultation is 
November 14 OS visible, in the morning 
Dece t It it hours, from points in the 
Midnight should be southwestern portion of 
unted as 12 hours, 1 A the United States. She is 
M. as 13 how so On, also in conjunction with 
ind, if the sum exceecs 24 Neptune on the 4th, Jupi- 
ours, this ameunt should ter and Venus on the 15th, 
he subtracted from it. For Mercury on the 17th, 
example, for 1:15 A. M. on Uranus on the 19th, Sat- 
Oetobe th, we have urn on the 27th, and Mars 
be aes a . again on the 28th, when a 
, cehlin: “tee second occultation may be 

1. = seen in the extreme north 
' . iad of this country. 

fei ; A comet, visible in a 

ra small telescope, was dis- 

Sun 27 30 A CHART OF THE SOUTHERN HEAVENS covered by the French as- 
Subtract 24 hours. 24 ) tronomer Schaumasse on 
Sidereal time 3 30 November 30th. It is mov- 


rhe results of this calculation will be correct within 


four or five oinutes at the most, if the observer's clock 


keeps cal time if it keeps standard time, the result 
should be corrected by the amount by which standard 
time is fast or slow of local time For our present 
purpose, this correction is usually hardly necessary. 


Find now the point on the margin of the map corre 
sponding to the sidereal time, by means of the scale of 
ind minutes on the edge, and turn the map till 
this point is at the top. Then lay a straight edge across 
it so that it passes above the center, at a distance 
+} , 


le opserver s 


ititude (if north of the equa 
tor) \s the white circles on the map are 10 degrees, 
‘%) degrees, 3O degrees, etce.. from the center, this can 


be done very easily The part of the map above the 


straight edge then represents the southern sky, as it 


ippears above the observer's horizon In strict ac 
curacy, the line representing the horizon should be 
curved, so as to be about one-third nearer the hori- 
ntal d neter of the map at the edges than at the 
center; but this too is of smail practical importance 
For stations south of the equator, where the south 


stial pole is above the horizon, the straight edge 
should be held below the center of the map, at a dis- 
“jual to. the latitude. Stars in other parts of the 


y than the south may he identified by the aid of the 





west. The only really dull region is in the southwest, 
which is filled rather than illumined by Pisces, Cetus, 
and Eridanus. 


The Planets. 


Mercury is morning star all through January. He 
is best seen about the 15th, when he is nearly 24 de- 
grees from the sun. Being far south of the equator, 
in Sagittarius, he rises relatively late, about 5:45 A. M.; 
but he can be readily seen, before dawn, appearing as 
a star about as bright as Vega. Venus is likewise 
morning star, in Scorpio, rising about 4:30 A. M. in 
the middle of the month. 
too, in the same region of the sky. 


Jupiter is a morning star, 
On the 9th the two 
planets are in conjunction. Venus, which is about 1% 
degrees north of Jupiter, appears about eight times as 
bright to the eye as he does, but in the telescope shows 
a disk little more than half as big. 
difference in the apparent brightness of the surfaces of 
the two planets does not arise from differences in their 
reflecting power, but from the fact that Venus being 
relatively near the sun receives about fifty times the 
strength of sunlight that Jupiter does. 

Mars is in Taurus, not very far from the Pleiades, 
and comes to the meridian at 8 P. M. in the middle of 
He is rapidly receding from the earth, 


This very great 


the month. 


ing slowly eastward through the northern part of Virgo, 
and increasing in brightness. On January ist it will 
be in about 15 hours 15 minutes R. A. and 2 degrees 
south declination, moving about 1 degree east and 15 
minutes south per day. 

The first calculation of its orbit (by the discoverer 
and an associate) shows that it is still approaching the 
sun, and will not reach perihelion till February 5th, 
at which date it will be 108 million miles from the 
It will 
never be very near us, and in consequence may not be 
at all conspicuous; but it will be observable in the 


sun, and rather more distant from the earth. 


morning sky for some three months to come. 
Princeton University Observatory. 


Largest University in the World 

] EGISTRATION, now complete at Columbia Uni- 

versi’y, shows that the atténdance upon the uni- 
versity courses for the scholastic year is 7,468 as 
compared with 6,842 last year, an increase of 626, and, 
including the extension courses, the number is only 
eight short of 8,000. This places Columbia at the head 
of all other universities in the world in point of 
attendance, taking the place of Berlin, which stood at 
the head last year. 
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Progress of Work on the Panama Canal 


Prospects of Completion by July Ist, 1913 


HE original estimated date for the completion of 

the Panama Canal was January 1st, 1915. The work 
has advanced so rapidly that it has become apparent 
that the canal can be used at least a year earlier than 
this date. In order to determine the approximate time 
when shipping could pass through, a board was con- 
vened during the past year, composed of those charged 
with the work in progress and contemplated. An- 
nouncement was made that concreting of the locks at 
Gatun would be finished by June ist, 1912, and the 
locks on the Pacific side four months later. Assuming 
that the gates were completed by June Ist, 1913, the 
contract time, the locks would be ready on that date, 
if the operating machinery were installed. The Gatun 
dam, it was estimated, would be finished by the close 
ot the dry season 1912-1913, and if no more material, 
due to slides, had to be removed than was estimated 
at the time the board met, it was decided that the 
Culebra cut would be completed by July 1st, 1915. The 
exterior channels leading to the canal from the two 
oceans, it was found, would be sufficiently advanced 
to pass such shipping that would use the canal, by this 
sume date, July ist, 1913. 

The report of Col. George W. Goethals, chairman 
and chief engineer, shows that progress during the 
past year has been eminently satisfactory. At Gatun 
locks, by the end of the fiscal year, the skeletons of 
four leaves of the gates were in position for a height 
of four panels, and those on the east chamber were 
completely riveted. At all of the locks, fender chains 
are to be placed 500 feet above and 230 feet below the 
upper and lower guard gates. When in use, they will 
be raised to the surface of the water, forming a bar- 
rier to the passage of ships. When it is struck by a 
vessel, the chain pays out against a resistance pro- 
vided by hydraulic cylinders. The energy of a 10,000- 
ton ship moving four miles an hour will be absorbed 
after it strikes the chain before it reaches the gate. 

Contracts for emergency or movable dams to check 
the outflow of water should the gates be carried away, 
have been awarded for $2,238,988, and all of these 
dams are to be completed by June 15th, 1913. Studies 
are being made of an electrical plant for operating the 
canal after completion, which contemplates a hydro- 
electric station on the Gatun dam, and a steam reserve 
generating station at the Miraflores locks. 

A scheme for lighting the canal has been adopted. 
It contemplates the use of range lights for establish- 
ing the direction on the longer tangents, and of side 
lights, spaced about a mile apart, to mark each side 
of the channel. The project calls for the construction 
of 34 tower beacons of reinforced concrete, 57 beacons, 
57 gas buoys, 76 spar buoys, and 7 nun buoys. There 
will be two parallel sailing lines, marked by range 
lights, which will be 250 feet apart; so that two pass- 
ing ships, if on their ranges, will be 250 feet apart, 
center to center of ships. 

Atlantic Division. 

At the Gatun locks the excavation has been com- 
pleted, except for a small amount at the north end of 
the lower locks. The concreting plant has shown great 
etliciency and capacity. The unloading cables have 
handled 500,550 cubie yards of crushed stone, and 
241,858 cubic yards of sand. During the year, 945,525 
barrels of cement were received into the storehouse, 
and in the same time an average of 6.08 of the eight 
2-yard mixers furnished a total of 602,851 cubic yards 
of concrete. The total amount of masonry laid by the 
construction plant and by hand at the Gatun locks 
aggregated’ 911,137 cubic yards—a rate of 260.6 cubic 
yards per hour of service. The cost of the masonry 
was $6.64 per cubic yard. At the close of the year 
the masonry for the Gatun locks was 68.34 per cent 
completed. Over half a million cubie yards of back- 
filling was placed in the rear of the side walls of ali 
the locks. A total of 31,060 feet of concrete piling was 
constructed for the foundation of the south middle 
approach wall, leading to the locks from Gatun Lake. 

A total amount of 864,033 cubic yards of stone was 
crushed at the Porto Bella quarry at an average cost 
of 1.38 cents per yard, and from Nombre de Deos a 
total amount of 441,919 cubic yards of sand was ob- 
tained and transported in barges to Gatun, where it 
was transferred to the stock pile, at a cost, in the 
stock piles, of 1.86 cents per cubic yard. 


Gatun Dam. 

The Gatun dam has been formed by building two 
large rock embankments, and filling in the intervening 
space by hydraulic sluicing. During the year, on the 
east portion of the dam, the embankments have been 
raised from 65 feet to 85 feet ahove mean tide, and 
the hydraulic fill has been raised from 51 to 73 feet. 
On the west portion of the dam, the dry fill has been 


raised from 35 to 67 feet, and the hydraulic fill from 
16 to 57.3 feet. The total increase of material, dry 
and wet, during the year has been 5,819,056 cubic 
yards. The cost of this work has been 38 cents for 
dry fill, and 23 cents for wet fill. The material for 
dry fill was brought by railway from Culebra cut, 
from the lock site, from Mindi, and from the spillway. 
The hydraulic fill was obtained from above and below 
the dam, and was placed by five suction dredges. The 
dam at the close of the fiscal year was 74 per cent 
completed. 

Work on the spillway has proceeded very satisfac- 
torily, and the concrete portion of the work is 66 per 
cent completed. 

The channel between Gatun locks and the Atlantic 
is being attacked at several points, and 423,427 cubic 
yards have been removed between the locks and the 
Mindi hills. From the excavation through the Mindi 
hills 401,511 cubie yards have been removed by 
hydraulic dredge, and 280,000 cubie yards of earth and 
rock have been taken out by steam shovel. Between 
the Mindi hills and deep water in the Caribbean, the 
sea-going dredge “Caribbean,” two dipper dredges, and 
three French ladder dredges have removed 4,516,369 
eubic yards of earth and 487,038 cubic yards of rock, 
at a cost of 22 cents per cubic yard. The breakwater 
leading out from Toro Point has been pushed forward 
until, at the close of the year, 5,365 feet of double- 
track trestle had been completed, and 359,890 cubic 
yards of fill had been dumped from the trestle. 


Central Division—Culebra Cut. 

In the central division, the most important construc- 
tion district is, of course, the great Culebra cut, from 
which during the fiscal year over sixteen million cubic 
yards were excavated, leaving, according to estimates 
of July ist, 1911, about twenty-four million cubic 
yards yet to be taken out. The amount remaining 
has been increased during the year by 4,676,000 cubic 
yards, this to allow for the enormous slides which 
have developed, in the removal of which alone during 
the year, 4,880,000 cubic yards has had to be handled, 
which is over 30 per cent of the total amount removed 
from the cut during the year. The magnitude of this 
problem may be judged from the fact that thus far 
10,757,000 cubie yards have been removed from slides, 
and the estimated amount remaining is nearly six mil- 
lion cubic yards. Col. Goethals states that slides 
follow the excavation in places where the material is 
left at a steeper slope than it will assume in it, 
natural state; in which case it sloughs off until the 
natural slope is reached, and the movement ceases. 
Experience shows that it is only a question of time 
when these slides will cease entirely. Six of the good- 
sized slides are now quiet, and there is less trouble 
generally from this cause than at any time since the 
slides began to move. 

A gratifying feature of this problem is the fact that, 
in spite of the enormous increase of 15,000,000 cubic 
yards-of excavation due to slides, the reduction in 
unit cost, due to the splendid efficiency of the organiza- 
tion, will wipe out the extra cost of the slides, leav- 
ing the original estimate of excavating Culebra suffi- 
cient to cover the total cost of the work. 

The average cost for excavation for the year was 
59 cents per cubic yard, and at the close of the year 
the Culebra cut was 73.75 per cent completed. 

Pacific Division. 

The work of this division consists of the construc- 
tion of the locks and dams at Pedro Miguel and at 
Miraflores, and the excavating of a channel between 
the locks, and from Miraflores locks to deep water in 
the Pacific. The total amount of concrete laid in the 
Pedro Miguel locks at the close of the year was 
665,056 cubic yards, and the lock was 79.43 per cent 
completed. The locks at Miraflores, so far as the con- 
crete work is concerned, are 19.27 per cent completed. 
As regards the channel between the locks and the 
Pacific Ocean, work has advanced satisfactorily be- 
tween the two locks, and operations are being vigor- 
ously pushed upon the section lying between Miraflores 
locks and the Pacific Ocean. The dredges operating in 
the channel during the year were the 20-inch suction 
sea-going dredge Culebra, one dipper dredge, and 
three French ladder dredges. They removed from the 
channel a total of five and a half million cubie yards 
at a cost of 25 cents per yard, leaving a total of 
4,700,000 cubic yards to be removed, including an 
estimate for siltage. 


Towing Locomotives for the Gatun Locks. 
By studying our front page engraving, it is possible 


to get a very accurate impression of the Gatun dam, 
with its spillway through the center, and of the mas- 


sive concrete locks, through which access wili be had 
to the Gatun Lake. The Gatun locks will 
one set for ascending, and the other 
vessels. They will be in three flights, and will have a 
total lift of S85 feet—this being the difference between 
the level of the surface of the tide 
level of the Atlantic at this point. The locks lie some 
six miles from the Atlantic shore line, 
nel will be tidal up to the lower lock gates, with x 
small rise and fall of two 
below mean level. (At the Pacific end, the rise and 


be double, 


for descending 


.. ‘ 
lake and mean 


and the chan 
and one 


feet—one above 


fall is 11 feet above and 11 feet below mean tide 
level.) The locks are the largest ever constructed, 


each having a width of 110 feet, and a usable length 
of 1,000 feet. Entering the canal from the lake, ships 
will find themselves guarded against running into the 
locks by fender chains which normally will lie at the 
bottom of the locks, but when a ship is entering will 
be stretched across the surface. As a further protec 
tion to the gates, there will be 
some distance ahead of the main gates 
could be wrecked by an over-running ship without de 
stroying the integrity of the canal letting the 
water out of the lake. 

Should a big vessel, 
with such force as to carry away fender chain, guard 


xates, placed 


guard 


These gates 
and 


becoming unmanageable, enter 
gates, and the main gates themselves, an 
dam is provided, by which the entrance to the locks 
could be closed. 
bridge, which, in case of accident, could be turned so 
as to lie across the lock From the 
spanning bridge, a series of massive leaves of plate 
steel, extending entirely across the lock prism, would 
be lowered, gradually shutting off the flow of water, 
from below upward, until the wall of plates extended 
above lake level, when the entrance would be eutireiy 
closed. 

Ships will not pass through the locks under their 
own power. Each ship will be taken in hand by four 
powerful electric locomotives, one off each bow and one 
off each quarter. The locomotives will each weigh 70,000 
pounds. They will be driven by electric motors, oper- 
ating gears which will engage a rack rail, and the 
hawsers from the ship will be attached to the wind 
lasses of the locomotives, which will be provided with 
friction clutches, that will prevent the druims sustain 
ing a pull of more than 25,000 pounds. The speed of 
the ships, when in tow of the locomotives, will be not 
over two miles per hour. The provision of rack rail 
traction, and the power and number of the 
tives, combined with careful operation, will practically 
eliminate any risks to the locks during the passage of 
vessels. 


emergency 
This dam consists of a massive swing 


entrance. over- 


locomo 


Preserve Your Papers; They Are of 
Permanent Value 


Y taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent 


and valuable addition to the reading matter with 
which everyone should be supplied. We furnish a neat 
and attractive cloth board binder, which will be sent 


by mail, prepaid, for $1.50. It has good strong covers, 
on which the name Screntiric AMERICAN orf SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound. book. One binder may 
able for several years, and when the successive vo! 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himseif, for a 
moderate cost, in possession of a most valuable addi 
tion to any library, embracing a wide variety of scien 
tific and general information, and timely and original 
illustrations. Save your papers. 


To Our Subscribers 


E are at the close of another year—the sixty- 

seventh of the ScriENTIFIC AMERICAN’S life. 
the subscription of many a subscriber expires, it will 
not be amiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub 
scription be not renewed. In order to avoid any in 
terruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. 

To those who are not familiar with the Screnriric 
AMERICAN SUPPLEMENT a word may not be out of place. 
The Screntiric AMERICAN SUPPLEMENT Contains articles 
too long for insertion in the Screntiric AMERICAN, as 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the Scienriric AMERICAN and 
SupPLeMENT the subscriber receives the benefit of a re- 
duction in the subscription price. 


thus be made service- 


Since 
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The Gatun locks. View showing south hea@js for 


View of Pedro Miguel locks, looking west at intersection of center, and guide 
walis. The concrete walls are erected by means of the large cantilever crane. 





Looking north at the upper chamber of the east lock at Gatun. The bridge across the lock in 
the foreground is being used in connection with the erection of the gates of the lock. 


Bird’s eye view of one of the guide walls, looking south, taken from top of a chamber crane. Pedro Miguel locks. View looking through lock along thef the 
RECENT VIEWS OF =” WC 
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ls for lower locks and end of middle lock. 


A view of one of the cranes at Miraflores. These are used for conveying the stone, 
sand, etc., from the stock piles to the mixers located in the base of the towers. 


————— 


avAWA 


View of Gamboa Bridge, a permanent structure across the Chagres River. 
The waters of Gatun Lake will back up to about ten feet below this bridge. 


he®f the central dividing wall separating the adjacent locks. General view of Pedro Miguel locks, looking south, from the top of a crane that is being dismantled. 


r“a WORK AT PANAMA 
it fy Underwood & Underwood 














SCIENTIFIC AMERICAN 


December 30, 1911 











Simple Patent Law ;: 


The Inventor’s Department 
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Inventions New and Interesting 








A Typewriter for the Blind 


N ew of tl highly de veloped sense 

i toue! n blind persons, the idea 
Pauly igwest itself to construct a 
typewriter especially for their use, with 
the kee ! rked ith the eharacters in 
r j me 4 machine of this character. 
the accompanying illustration, is 

tion of NI Cavzergues, of Paris. 


operator has 














proficient, the marl upon the 
longer necessary, and in fact 
pro ‘ raised characters upon 
} le of he neal features 
r red} 1 machi for the blind. 
What is needed is some arrangement 
wil i operator ts able oO ¢ he ek 
mp hi work as he goe: long and to correct 
stakes that may occur. With 
t} iew, the machine which has been 
built is a combination of two separate 
printing mechanisms, both operated simul- 
taneou rom the same keyboard One 
St f levers produces a record in raised 
ehar ters on 1 paper vlinder, while 
another s« it the ba produces the 
usual written copy upon a separate sheet. 
The copy thus obtamed represents the 
ordinar letter form a € mploye d for 
business and other purposes, while the 
record o1 e paper evlinder is made in 
the pecial character used by the blind, 
eonsistin 1 combination of small dots. 
In this wav. the blind writer is furnished 
on the one hand with a eopy of his letter 
and on the other hand with a means for 
readin i writing as h voes along. 

Tl new typewriter is not very much 
more ceomplicated than the isual form. 
| h paper roller slides along a toothed 
rack in such a way that every time a key 
i truck, both earriages: move along the 
distance of one tooth. ‘The spacing of 
the lines is effected by hand by pushing 

lever, so as to shift the roller carriages 
‘ vanere The front carriage is arranged 
to operate the -rear earriage through a 
rod and gear coupling. The raised record 


that the operator can run his 


fingers over it practically without inter- 
fering with his work. 

When desired, the special mechanism 
for the blind can be disconnected and either 
part of the machine used separately. 


Springless Truck for Rough 
Ground 

— accompanying engraving — illus- 

trates a very novel form ef vehicle, 
which, by the use of eight wheels, dis- 
penses wit! all springs, the wheels being 
sO 7 ounted as to enable it to travel over 
rough ground without being materially 
lifted by the obstacles over which it passes. 
A closer examination of the engraving 
will reveal the construction Each wheel 
is mounted ia a separate fork hinged 
1 the frame above The forks are con- 
nected in pairs by links running from 
erank arms on each to a common cross 
tres As a result. should one wheel strike 
an obstacic it would swing backward | 
to clear the obstruction and in so doing 
wo ild drav the cross tree backward, 
pulling its mating wheel forward. There| 
vould thus be a co-operative action be- 


entire 


tween the two wheels in passing over the 
obstacle which would result in a practic- 
the vehicle body. 
there 
springs.- Of 


ally level running of 
would be no 
necessity for course, the 


truck body would not run perfectly level, 


Such being the case, 


but the rise and fall would be considerably 
truck of 
most 


less than with a four-wheeled 


the ordinary construction. As 
of the work 
over obstructions, 


consists in raising it 


it follows that the flexible wheel mounting | — : : 
less | from his X mark signature to the specifica- 


tractive effort than is ordinarily the ease. | tion that Donald could not write his name, 


here shown would eall for much 


Novel Cotton-picking Machine 


6 ieee machine which is pietured in the 
accompanying engraving is not com- 
pletely automatic in its action. It is pro- 
number of pickers, each of 
controlled by 


The machine is driven by a 


vided with a 
ich must be separately 
an operator. 
engine, the 


three-] orse-power kerosene 


outfit weighing about 800 pounds. 
somewhat on the 

They 
and at 
reciprocal motion, 
will alternately protrude and 
The latter move- 


The 
principle of the 
shaft 


time has a 


pickers operate 
spiral serew-driver. 
consist of a which rotates 
the same 
so that it 
withdraw into a easing. 
ment is produced by means of a guide with 
a double spiral groove. At the end of 
the shaft is a finger adapted to catch the 
boll 


which the 


eotton and twist it out of its pod, 


after picker is withdrawn 


within its casing, the boll is stripped from 
earried by means of an 


the finger and 


air blast through a cleaner that removes 
any leaves or sticks that may adhere there- 
clean cotton in a 


to, and deposits the 


bag The pieking finger is operated by 
means of a flexible shaft, while a separate 
flexible tube runs to the picker to convey 
the cotton to the cleaner. By providing 
individual control of the pickers, the cot- 


ton may be picked from parts of the plant 


done in drawing a vehicle | 


which might be inaccessible to a purely 
mechanical machine. On a test with the 
cotton picker illustrated, two men being 
employed, a hundred pounds of cotton 
was picked per hour. 


Youngest Patentee of Record 


HERE is no age limit to patentees. 
Take the patent, No. 465,066, of De- 
eember 15th, 1891, to Donald M. Murphy, 
of St. John, Canada. One might think 


and he could not, for he had no book learn- 


|ing, but he did have the inventive ability 
lto produce a 
ithe United States 


sounding toy for which 
-*atent Office granted 
him a patent. But do not blame him 
for his lack of schooling, for Donald was 
only six years old when he filed the applica- 
tion, and as far as is known the youngest 
applicant for patent in this or any other 
country. His picture formed a part of 
the Patent Office Exhibit at the Chicago 
Worlds’ Fair in 1893. The toy patented 
to him is a simple contrivance including a 
bar with handle knobs at its ends and 


two clapper disks slidable along the bar | 


so they can sound against each other and 


against the handle knobs. See accom- 
panying illustration. 
Notes for Inventors 


Death of Thomas Hall.—Thomas Hall, 
known for his inventions in 
with the manufacture of typewriters, died 
recently at the age of 77. He won a prize 
at the Paris Exposition of 1867, by the 
exhibition of a keyed typewriter. Mr. 


Hall also invented a number of sewing 
machine attachments and an improved 


Philadel- 


drill grinder. He was born in 
phia, February 4th, 1834. 


Fire Arm for Stage Use.—Most of us 


eannot shoot straight with a_ revolver 
































The springless truck thrown on its side to show the compensating wheel gear. 


connection | 


designed for straight shooting, but to 
make sure of this John E. Banner, of Mt. 
Airy, N. C., has patented (No. 1,007,174) 
a shooting implement in the form of a 
revolver which has the muzzle end of the 
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Clapper invented by a six-year-old boy. 


barrel closed and its bullet 


bore deflected at its discharge upwardly 


passage or 





land out threugh the top of the barrel 
so the bullet will pass almost verti- 
sally upward. 

A Cloud Protector for Aeroplanes.— 
Army and navy ordnance experts are 
giving much time and thought to the best 
manner of attacking airships aloft. Vari- 
ous guns for firing at the fliers have 


“Is it not practicable,’’ 
| says one of our correspondents, *‘to provide 


| heen invented. 


some means, chemical or otherwise, by 
which the aviator can, at his pleasure, pro- 
duce some cloud like vapor to envelope 
his machine and obscure it from the view 
of the enemy? The artificial cloud might 
he visible, but would only form a large 
target while the machine, the real objec- 
tive point of the firing lines, would form 
only a small part of the target, decreasing in 
proportion to the size of the cloud the 
struck by the 





| 


prospect of being pro- 
jectiles.”’ 

Color Changing Flaming Arc Lamp.— 
Color effects in are lamps are sought by a 
patent, No. 1,007,869, to Chas. W. Hill, of 
Lakewood, Ohio, National 
Carbon Company, of Cleveland, who pro- 
vides an electrode for flaming are lamps, 
in different portions of which are incor- 
| porated different substances, adapted as 
they volatilize, to give to the are stream a 
characteristic imparting a 


| suecession of eolor changes to the are as 
| 


assignor to 


eolor, thus 
the electrode is consumed. 

Prevents Hen from Setting.—Setting 
| hens are proverbially persistent but Vern 
| M. Osborn, of Los Angeles, in patent, No. 

1,008,050, furnishes a poke like 
| which he straps on the hen showing setting 
provided 


device 


vroclivities, the device being 
with a pair of legs which project down in 
front of the hen’s legs so that she cannot 
assume her usual posture on the eggs. 

A Hewitt Vapor Converter.—Peter 
| Cooper Hewitt of Ringwood Manor, N. J., 
has secured a patent, No. 1,007,694, for a 
| vapor rectifier in which a container has a 


| conducting receptacle with hollow arms 
| extending from it and conducting caps, 
constituting the terminals of the arms 


and forming the main positive electrodes 
of the apparatus, while the negative elec- 
trode is contained in the receptacle. 

A Multi-blade Safety Razor.—-A razor 
described in patent No. 1,007,847, granted 
ito Axel Anselin Carlson, of Lindsborg, 
Kansas, has a casing and a blade guard. 
A earrier having a number of blades is 
revolubly mounted in the casing so that 
any one of the blades which are remov- 
ably and yieldingly mounted in the casing 


‘imay be brought into operative position 


| relatively to the guard. 
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RECENTLY PATENTED INVENTIONS. will not easily collect dirt, and which may be|sisting a strain. To this end the hook in| with the present invention. Che princip! 
easily cleaned. It is handled in the same man-| general comprises two hook members pivoted | objects in view in this case are: to provide a 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with theinventors. Terms on application to the 
Advertising Department of the SCIENTIFIC 
AMERICAN. 





Pertaining to Apparel. 


DRYING AND STRETCHING FRAME.—C. 
WINKLER, 1646 Amsterdam Ave., New York, 
N. ¥Y. This invention relates to apparel ap- 
paratus. It provides a frame more especially 
designed for drying stockings quickly and in 
pairs to prevent misplacing of mated stock- 
ings and to prevent the stockings from shrink- 
ing, the frame also permitting of convenient 
adjustment to readily accommodate stockings 
of different sizes. 

EAR MUFF.—W. H. Frencu, Evansville, 
Ind. An object of this invention is to pro- 
vide a strong and simple ear muff which serves 
efficiently te cover and protect the ear against 
the injurious effects of cold, wet, wind, etc., 
which is compact in form, and which is so 
constructed that it can be securely held in 
place without the use of a spring bow or other 
devices. 

ELECTRIC TIME SWITCH.—C. J. Linpe- 
WALD, 312 Dean Building, South Bend, Ind. 
An object here is to provide a device which is 
controlled by clock-work, and which may be 
set to close a circuit at any predetermined 
time, and to open the same subsequently at 
any predetermined time. A further object 
is to provide a device in the nature of an 
improvement to an ordinary clock for accom- 
plishing the closing and opening of the switch. 


Of Interest to Farmers, 

COW STANCHION.—F. A. Brunpace, Box 
33, Belmont, N. Y. This invention relates gen- 
erally to cow stanchions, and more particularly 
it involves an improved form of stanchion hav- 
whereby the movable bar in the 
stanchion may be locked and unlocked. The 
stanchion has an improved locking means 
whereby the movable bar easily and 
quickiy brought to either operative or inoper- 
ative position. 

AUXILIARY 


ing means 


may be 


PLANTER.—A. R. BALDWIN, 


care of Rogers and Baldwin Hardware Co., 
Springfield, Mo. The accompanying illustra- 


tion shows a side view of a planter constructed 
and arranged in conformity with the present 
invention, pictured in conjunction with an in- 
dependent hauling truck. The advantage is 











PLANTER. 


AUXILIARY 
obvious, as it enables the planter to be used 
in conjunction with other suitable farm 
implement As an instance, it will be con 
ceived that to attach a planter thus constructed 
to follow gang plows or harrows would serve 
to shorten the operation of preparing the field 
by just so much time, cost and labor as would 
be needed to plant the field after the bed has 
been prepared, as is the present custom. 


any 


Of General Interest, 
ADJUSTABLE BRACKET.—P. Wuirte, 152 
Academy Street, Long Island City, N. Y. This 
invention relates to a form of bracket for 
scaffolding, more particularly adapted for use 


by tile setters on sloping constructions. The 
objects of the inventor are obtained by con- 
structing a bracket of a general triangular 


shape, having an adjustable hook depending 








ADJUSTABLE BRACKET. 


from one end to fit over a metallic framework 
of an unfinished roof, positioning two of these 
brackets apart on the roof and connecting the 
same by a scantling of board or boards to form 
a readily constructed bracket. The perspective 
view herewith shows an embodiment of the in- 
vention applied to a roof construction. 

COMB AND BRUSH.—W. J. Horr, Tunica, 
Miss. This invention is an improvement in a 
comb and brush, and the aim is the provision 
of a simple, compact and cheaply constructed 


ner as an ordinary comb. As the teeth pass 
through the hair, the bristles smooth the hair 
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COMB AND BRUSH. 


both in front and behind the teeth. Either set 
of bristles may be used alone by inclining the 
comb, or the teeth may be used with both. 
Only a slight portion of the length of the 
teeth extends below the bristles. 
GUITAR.—A,. DrcGutio, 1261 Lynd Avenue, 
High Bridge, Bronx, N. Y. The invention re- 
lates generally to stringed musical instruments 
and more particularly it involves an improved 
construction of body of a guitar. From the 
engraving it will be seen that the bridge is 
supported entirely by the sounding board, 
being out of contact with the top of the body, 





GUITAR. 


this construction 
volume and an 


affording an increase in 
improvement in the tone of 
the sounds since the free vibration of the 
board is not interfered with in any way by 
the hands when playing; the vibration of th« 
strings is transmitted directly to the sound 
ing board and none of the energy of vibration 
is dissipated in through contact with the body 
since the bridge rests on the sounding board. 

UNSINKABLE BOAT.—J. Pasrore., P. 0. 
Box, 947 Asbury Park, N. J. The frame is 
constructed of hard rubber and is covered with 
sheets of rubber or rubber cloth in such a 
way as to form independent air-tight compart- 
ments, inflated to increase the boat’s buoyancy. 
Elasticity of materials used enables the struc- 
ture to incur severe blows and shocks, because, 
when subjected to rough usage, the boat will 


SsSnoa 


UNSINKABLE 














BOAT, 


yield instead of breaking, as it might in case 
common material, such as wood or iron, were 
employed. The object of the inventor is to 


other vessels of the same description. The 


engraving shows a side view of the framework. 


Hardware and Tools, 


LAWN TRIMMING 


Hitt, Charleston, Ill. It is the purpose in 
this invention to provide a lawn trimming or 
edging attachment of novel form and design, 


be detachably secured to a wheel 
lawn mower, as pictured in 


which 
of an 


may 
ordinary 





LAWN TRIMMING ATTACHMENT. 


the accompanying engraving, and when in 
position may be efficiently operated, with a 
minimum of time and labor required, to cut 
off all grass projecting outward over the edge 


or border of a grass plot, and to trim the 
face of the turf or sod in a uniform and 
symmetrical manner. The device may be 


operated by an unskilled operator. 
SAFETY HOOK.—R. 
Lange, Okanogan, Wash. 


LANGE, care of Hugo 
This device is adapted 





SAFETY HOOK. 


to carry a load of cranes, or used as a har- 





device combining the functions of both instru- 
ments, as shown in the engraving, which will 
be capable of being carried in the pocket, 


ness hook or Other readily-releasable connect- 
ing deviee suitable for carrying a load or re- 


ATTACH MENT.—W. E. | 


together to swing to and from each other, one 
of the hook members having a gate adapted, 
when the hook members are closed and locked, 
to swing inwardly and permit the insertion and 
removal of the suspension link, the gate ar- 
ranged at the mouth of the hook to take the 
strain on the link. The illustration shows 
the hook members released and swung apart. 


Household Utilities, 

BROILER.—J. W. Tay.tor, Box 93, Antigo- 
nishe, Nova Scotia, Canada. In this patent 
the invention has reference generally to broil- 
ers and more particularly it relates to those 
articles of this class which comprise a pair of 
extended body portions suitably hinged to- 
gether and between which articles of food are 
held over the fire in order to be cooked, and 
held in a manner that will not permit the 
food falling out. 

CONVERTIBLE CHAIR.—A. 
Granite Street, Manchester, N. H. This inven- 
tion has reference to convertible chairs, and 
it has for its purpose the provision of a rock- 
ing chair which may be readily converted into 
a cradle, a cradle member being normally dis- 
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posed under the seat of the chair, which may 
be erected across the front of the chair to 
form the side member for the cradle, the sides 
of the chair being adjustably mounted so that 
they may be lowered to a horizontal position 
to form the head and the foot of the cradle. 
The chair is pictured in perspective in the 
accompanying illustration. 


Machines and Mechanical Devices, 
CHECK PROTECTOR.—C. H. Sampson, 
Rochester, N. Y. This invention refers to 





| protectcrs employed for providing a check with |“ ‘ , 

| is used to force the ties into proper 
| BRAKE 
| 


ja mark pressed into the paper and represent 
jing a certain sum, and the words “Not over.” 
It provides a_ protector arranged to permit 
the user to view the line of the check where 


produce a vessel which will be lighter, faster|the printing is to take place, and to provide | therefor, and it has for its object to 


|the movement of the printing parts. 

AEROPLANE.—G. W. THOMPSON, 
Okla. This invention relates to flying ma 
chines of the heavier-than-air type, and the 
object is to provide a machine of this 
which has its propellers so arranged that they 
not only drive the machine but steer it 
By such a construction the inventor minimizes 
the necessity of using movable rudders here 


Kingston, 


class 


also. 





AEROPLANE, 


power head for a windmill disposed and ar 








WINDMILL 


ranged as a series of turbine-shape rotating 
members; provides a power head having a 
maximum wind pressure surface disposed in 
power relation to the wind, and having the 


maximum of exposed surface when disposed 
in angular relation to the wind; and tea pre 
vide regulating means for automatically vary 
ing the pressure under operative conditions 


Prime Movers and Their Accessorics, 

ELASTIC FLUID TURBINE R 
58 Chancery Lane England In this 
patent the invention has for its put t! 
production of an 


LLARRISON 
London, 


efficient turbine of 
and strong construction having th team 
zles, exhaust openings, and 
nels so arranged that the work to be don 
by the steam shall be distributed over two 
or more stages arranged around the circum 
ferenec of a single rotor 

CARBURETER.—W. A. Hanni 217 John 
St., Greenville, 8S. C. The in 
case is an improvement in carbureter nd t 
purpose of the inventor is the provision 
a carbureter of the 
use in vaporizing gasviene and 
therewith in the 
for the most efficient combustion 


connecting coan 


vention in 


character specified for 
mixing ir 
most 


favorable proportions 


Railways and Their Accessortes, 
RAILROAD TIE SPACER.--J. W. Woon, 
Needles, Cal. In the present patent the inven 
| tion is a spacer for railroad ties, and it com 
perme a device which can be readily piaced in 
position to grip the top of a 
l acts as a fulcrum for the spacing bar which 





rail, and which 

position 
THERE 
This im- 

beams and fulcrums 


FULCRUM 
Easton, Pa 


BEAM AND 
rFOR.—J. B. Simpson, 

provement refers to brake 
provid 


and better able to resist damage than any |a single hand lever mechanism for controlling |@ fulcrum member having means by which it 


may be conveniently secured to a T-shaped or 
other beam, 
the end of the beam, and without 


fulcrum member. 


without slipping the fulertim over 
splitting the 


Pertaining to Hecreation, 
TRAVELING ROCKING HORSE WwW 


Roverts, 702 W. Mulberry St Springfield 
Ohio. This improvement has ref n to 
traveling rocking horses andthe object is te 
provide one which is propelled by means con 
nected to a rock sbaft to which the 
secured, stirrups being previded which ar 
connected with steering mechanism by which 
the direcicn °2 travel may be controlled 
Pertaining to Velicies, 
VEHICLE TERE.—E TALLMAN, Morley 
Iowa. The invention provides a resilient tir 
constructed of spring metal to avoid disadvan 
tages in the employment of rubber tubes f 
usual construction; provides a tire constructed 


from a series of sectional forms each. detach 


able and replaceable; provides an articulated 





tofore used to control the machine's course of 
travel. Balancing is accomplished by locating 
the power plant directly below the center of 
|gravity of the supporting planes, and by the 
manner in which the planes are tilted with 
reference to the line of travel. The improved 
aeroplane is shown in perspective in the ac 
companying view. 

FLYING MACHINE.—R. Cop, Norwalk, 
Ohio. This improvement relates to a flying 
machine, and particularly to aeroplanes in 
which an automatic balance of the equilibrium 


is obtained. A further object is to provide 
a flexible connection between the main sup- 
porting plane and the frame, whereby the 


equilibrium of the aeroplane is automatically 
maintained. 

FLUID PRESSURE TOOL.—A. C. McFar- 
LANE, 601 North Wahsatch, Colo. The object 
of this invention is to provide a fluid pressure 
tool, arranged for running the tool at a high 
speed and with economy in the use of the 
motive agent, to reduce jar and vibration to 


a minimum and to prevent breaking of the 
operating parts, especially when the tool is 
running without the drill being in place. 


WINDMILL.—C. F. Crappick, 514 W. Por- 
phyry St., Butte, Mont. The accompanying 
engraving shows a side elevation of a wind- 
mill constructed and arranged in accordance 





tire of metallic sectional springs, each co-oper 
atively connected with adjacent springs to 
unify the action of the springs; provide a 


members to reinforce the tire 
breakage of 


subjected to 


tire with stop 
structure to avoid the 
tional springs when 
strains ; and provides for a tire a wearing shoe 
| constructed from a 
removable sections. 


single sec 
sudden 
short 


series of assembled 


Designs, 
CARPET OR RUG I. 8 


DESIGN ‘ 
Hartford Carpet 


FOR 


Brown, care of G. S. Squire 

Corp., 41 Union Square, New York, N. Y. This 
design for a carpet or rug is oblong in form 
and exquisitely ornamental in composition 


Inside and near the edge there is an claborats 
border of figures in a white ground and a mas 
of small dotted circles this 
from a bright centerpiece in a white field. Mr 
Brown has patterned another carpet or rug 
design of the same shape, with a dark 


separates border 


rather 


and brilliant mixed border separated from 
the centerpiece by a scrolled work runner in 
a white field. The centerpiece is elaborate 


and abounding in arrangements of flowers 


Note.—Copies of any of these patents will 
be furnished by the Scirenriric AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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Retrospect of the Year [911 for 9% minutes. In the shorter flight, he| The Most Remarkable Testing PA EN Ss 
aiiedil feem- pens ane hovered for five minutes above a given Laboratory in the World 
e ee spot. Mr. Wright obtained valuable in- ne OVER 65 YEARS’ 
ane. On J een 30th, Met urdy at-| formation relative to the designing of a (Concluded from page 595.) EXPERIENCE 
tempted to fly from Key West to Havana.) machine with flattened surfaces, capable |to decide whether or not a certain lubri- 
\fter covering ninety miles out of the one 4¢ qying in the strongest winds. cant had spoiled a suit of clothes. The 
hundred in two hours, he fell In the sea,| mo the death list of flyers, numbering |jJudge washed his hands of the matter 


a burned-out bearing on his mo- 
first 


owing to 


toi Mr. Glenn Curtiss succeeded 


in rising from the water, with his biplane 

juipped with floets, at San Diego, on 
January 26th. Thus was boru America’s 
first hydro-aeroplane Curtiss construct 
ed a number of these machines, several of 
which have been supplied to our navy and 
one to that of Russia, which is very act 
ive in aviation. Using one of them, Hugh 


Liobinson flew several hundred miles down 


the Mississippi from Minneapolis, carry- 
ing mail, which he left at the towns en 
route The mail-carrying experiments 
made on a larger seale at the aviation 
meet at Nassau Boulevard, together with 
Kobinson'’s demonstration, convinced Post 
master-Cieneral Hitehcock that the aero 
plane can be used successfully for deliv- 
ering mail to inaccessible places Many 
exhibition flights have been made in 
American this year, the most daring and 
thrilling of all having been Lincoln 
Beachy’s dip over Niagara Falls and flight 


through the gorge, which he made with a 


headless” Curtiss biplane. 

The chief development in avistion this 
year has been the change from the exhi- 
bition flight to the long-distance, cross 


tour A half dozen big 
Paris-Madrid, 
Cireuit of 


country race or 
Paris 
rit 


races uch as the 


Rome, European Cireuit, 


ain, ete., were flown successfully abroad 
nnd were practically all won by mono 
planes, which appeared to be faster and 
sufer than the biplanes. In America, how 


ever, Beachy and Ely gave some marvel 


ous exhibitions of flying in strong winds 
with the latter type of machine. A Mau 
rice Farman biplane, on March 7th, made 


from I 
without a 
Eugene Reneaux, the 
Michelin $20,000 prize 

offered three 

Vedrines, on a Morane 
the Paris-Madrid 

and secured second place in the 1,060-mile 

Cireuit of Britain This English event, 

as the Paris-aome and the Europ- 

ean circuit won by Lieut. Conneau, 
of the Garros 
two latter Both 
of these aviators used Blériot monoplanes 

The Paris-Ma DOO 
rvered in four 
Britain 


by Conneau 


aris to the Puy- 
and 


the 225-mile flight 
de-Dome Mountain, 


carrying two 


stop, 
men. 
pilot, thus won the 


which had heen xactiy 


years before 


monoplane, won race 


av’ well 
WS 
while Roland 


Freneb navy, 


was second in the races 

miles 
Cireuit of 
fiving 
two other 
thir 
respectively. M. 
made a new 
(135.950 


race of was 
and the 


three davs’ 


dric 
days, 
required but 
and Vedrines. The 
finished required 


machines which 


teen and fourteen days 


September 4th, 
ord of 4,252 


Garros, on 


beight re« meters 


feet), thus beating by 2370 feet the rec- 
ord of Beachy at Chicago, and climbing 
some 750 feet more than 214 miles above 
the earth’s surface 

Last summer, Harry N. Atwood flew 
from Boston to Washington with his 
Wright biplane, carrying a passenger most 
of the way. later, he flew from St. 
Louis to New York, by way of Chicago, 


over his 
Robert 


in fourteen days Enthusiastic 


success, Calbraith DI. Rodgers and 


(. Fowler started to fly scross the con 
tinent from New York and San Fran- 
Cisco respectively Both aviators used 
Wright biplanes, and were accompanied 
by special trains, carrying spare parts. 
Afever three unsuccessful attempts at 
climbing over the Sierra Nevada Moun- 


tains, Fowler finally flew by the southern 
route, which was the one chosen by 
Rodgers Rodgers left Sheepshead Bay 
on September 17th. His route was via 
Chicago, St. Louis, San Antonio, and El 
aso, Texas, from which State he fol- 


Railroad. He 

November 
from there 
sustained a bad 


weeks. 


lowed the Southern bb acifie 
finally reached VDasadena on 
5th in flying the 25 
to the Pacitic 
fall! and laid up 
Finally, on Dece 10th, he 
the first trans-continental 
Hie passed Fowler at 
the latter 


miles 
Ocean, he 
was several 

finished 
ane flight. 
Ariz., and 
almost as 


mber 
aerop! 
Tucson, 


has now progressed 


far as New Orleans 
Orville Wright conducted some experi- 
ments with a 145-pound glider at Kitty 


Uectober. These ex- | 
periments were of interest from the | 
fact that Mr. Wright succeeded in rising | 
in the teeth of a and remain- 
ing aloft once 


Hiawk, N. €., late in 


vreat 


‘O-mile gale 


ithis 


year 76 should be added the loss 
of Octave Chanute, who was known as 
America’s “Father of Aviation,” and also 


that other pioneer, Prof. John J. Mont-| 
gomery, of Santa Clara College, Cal. The | 
latter was killed while experimenting 
with a new glider. A large number of 
the fatal accidents were due to reckless- 
ness and foolbardiness in making exhibi- 


but there have also been acci- 
breakages of machines. The 
the various accidents have not 


tion flights; 
dents from 
causes of 
all been determined, 
deaths to the number of miles 
without doubt less than in 1910. 
rying of as 


The car- 
many as six passengers on 
flights of one hour, and the 
development of an aerial taxicab, which 
has flown successfully, has put heart into 
those who believe the aeroplane has a 
future as a means of public rapid transit. 
It will undoubtedly be used for the 
regular carrying of mail in the near fu- 
ture. The tests for French mili- 
tary aeroplanes resulted in seven ma- 
chines making a flight of 186 miles 
without a stop, when carrying two men 
and 660 pounds of dead weight. The win- 
ner was a Nieuport monoplane, piloted by 
Weymann, the American aviator, who also 
won the International Cup race for this 
country with the same make of machine 
on July Ist last. He made an average 
speed of 72 miles an hour in the military 
with a 70-horse-power monoplane, 
the International 
miles with a 100-horse-power 


cross-country 


also 


severe 


contest, 
whereas, in 


78.1 


race, he 
made 
motor. 

The development of the dirigible bal- 
leon resulted, in Germany, in a pas- 
senger-carrying rigid airship, the “Schwa- 
which has made numerous sight- 
trips about the Fatherland, run- 
on schedule, with a regularity which 
has strengthened the belief in the com- 
mercial and military future of the dirigi- 
ble. The “Schwaben” developed speed 
of practically 43 miles an hour, with 450 
when accurately 
® measured course. In France, the non- 
rigid dirigible has been developed to a 
point of gratifying efficiency, and the gov- 
building additional Lebaudys 
for the use of the army. For scouting, 
the aeroplane is simpler and, in many 
ways, superior to the clumsy airship. At 
Tripoli recently, Italian aeroplanes ure re- 
ported to have dropped bombs upon the 
Turkish troops, with disastrous effect. The 
huge English dirigible, the “Mayfly,” broke 
in two when being drawn out of its shed, 
and as a consequence opinion in Great 
Britain is more favorable to the aero- 
plane. Two airships, the “Suchard” and 
the “Akron.” were constructed’ this 
year in Germany and America for the 
purpose of the Atlantic. The 
former is to start from the island of 
Teneriffe, and the latter from 
City. Neither was completed in time to 
attempt a flight this year; but it is prob- 
able that next spring both will 
this great attempt. Mr. Vaniman, 
his experience with the 
1910, has constructed a new and 
airship, from which he believes he 
eliminated the troubles which 
previous failure. 


has 


ben,” 
seeing 


ning, 


horse-power, 


ernment is 


crossing 


larger 
has 


A Dark Substance in Space 

N the vicinity of the star S Coroner 

Australis Innes and Worsell have 
found a patch of sky 25 minutes of are 
in diameter where no star can be 
with a 9-inch refracting telescope. Ac- 
cording to Innes, who discusses the sub- 
ject in “Transvaal Observatory Circular 
No. 5,” the apparent absence of stars in 
this region is due to the occurrence of 
some absorbing medium, interposed be- 
tween us and distant parts of the uni- 
verse. Stars in the neighborhood of the 
dark region are enveloped in nebule; 


| while just on the border of it there is a 
star which has been observed to fluctuate 


for 7% minutes, and again |from it. 


in magnitude between 11.0 and 12.2, and 
which was invisible during the years 
1899-1901. The latter fact is accounted 
for on the supposition that the absorb- 
ing medium 
of the 


but the proportion of | 
flown is} 


tested over | 


Atlantic | 


start in| 
after | 
“America” in| 


led to bis | 


seen | 


and submitted the lubricant to the Royal 
Laboratory for Testing Materials. With 
characteristic thoroughness the Labora- 
tory experimented with stains which 
|were produced by the lubricant. First, 
it determined whether the stains could 
be eradicated by washing or only with 
the aid of special solvents, or not at all. 
Then it determined whether the color of 
the cloth had suffered as the result of 
attempting to remove the stains. Finally, 
it ascertained whether the strength of 
|the cloth fiber had been impaired by the 
|process of cleaning. It reported to the 
court that stains made with the lubri- 
cant on cotton, wool and linen could be 
easily removed; that the lubricant had 
no injurious effect on the dyes employed, 
and that the lubricant did not weaken 
the fiber, even after prolonged intimate 
|contact—in a word, that the cloth’ was 
not irretrievably spoiled. ; 





Settling Patent Infringement Suits. 

In patent infringement suits, 
be expected, the Laboratory does yeoman 
service for the court. It does not con- 
strue claims, for that is a matter of law; 
but it determines matters of technical 
fact, with the result that a judge is 
| spared the necessity of considering a mass 
of testimony which, to a layman in sci- 
ence, even though he be a lawyer, must 
}seem a hopeless jumble of cryptic phrases. 
One such case turned upon the point 
whether or not a certain brand of soap 
greatly superior to another in 
| washing qualities as to be patentably dif- 
ferent. On behalf of the court, the Lab- 
oratory made a study of the two soaps to 


as might 


was s0 


| determine their solubility in water, acids 
and lime solutions, and their effect on 
dyes and on fabries. It showed econclu- 


sively that the one better 
than the other. 

These opinions of the Laboratory on 
matters of technical fact are by law made 
| binding upon the courts. A judge must 
accept the technical decision of the Labo- 
|}ratory and rule accordingly. 

Germany has a tariff, which, like our 
own, is intended to protect the home pro- 
ducer. Disputes with the customs au- 
thorities are therefore as frequent in 
|Germany as in the United States. The 
American appraiser submits imported 
goods for scientific examination either to 
chemists or physicists in the employ of 
the customs service, or 
outside experts. The German customs 
authorities call upon the Royal Labora- 
tory for Testing Materials for assistance. 
In a controversy which arose between the 
customs authorities and an importer of 
mercerized cotton, the government main- 
tained that the fabric was dyed and 
therefore subject to a higher duty than 
if it were undyed. The importer in- 
sisted that the cotton was undyed. 


soap was ho 


else he employs 


Gross 


| Lichterfelde examined the fabric scien- 
tifically and supported him in his con- 
tention. 


| An American Appeals for Scientific Help. 
Foreigners, too, resort oceasionally to 
the Laboratory when the questions at 
issue affect German industry. I was told 
of an American importer of German paper 
who had been compelled, as he thought, 
to pay a higher duty in the United States 
than the Dingley tariff required. Be- 
cause the importation was an oily Ger- 
man paper substitute for parchment. he 
jasked the Laboratory to tell him how 
treated papers could be scientifically dis- 
tinguished from untreated papers. He 
received an exhaustive descrintion of the 
turpentine oil test, armed with which he 
| intended to appeal to the American cus- 
|toms authorities again. Another foreign 
firm wished to ascertain whether its steel 
hydrogen flasks met the requirements of 
the German police regulations governing 
the traffic in liquid and compressed gases. 
Flasks were sent to Gross Lichterfelde. 
There it was found that the wrong kind 
of metal had been employed, and that the 
police requirements had by no means been 
| fulfilled. 
Whenever any department of the Ger- 





was for a time in front|™an Imperial Government is confronted 
star, but has since en with a technical problem for solution it is 


(Concluded on page 604.) 









Trave Marks 
DeEsiIGns 
CopyvricuHts &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their In- 
ventiens., TradeeMarks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St.. Washington, D. C. 














A TENTS SCURER,,08, FEE 


Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C. 


Classified Advertisements 


Advertising in this column is 75 centsatine. No iess 
than four nor wore than !2 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 











AUTOMOBILES. 


A NEW WHITE STEAMER. Model O-O, complete 
with to A dong sell at a very reasonable price, Address 
A. Hopk ins, 943 St. Nicholas Ave.. New York City. 





BUSINESS OPPORTUNITIES. 


FREE SAMPLE goes witb the first letter. Someth ing 
new. Every firm wants it. Orders from $1.00 to $100.0 

Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Mfg. Co., 438 N. Clark, Chicago. 


OPEN TOR OFFERS. States and Canadian Patent 
Rights, five Household Essentials and ore “ Military 
approved” article of commissariat. Selling well. seil 
outright or shares and cash in subsidiars company. Dale 
Marshall, Consulting Engineer, Coeltingham. England. 


BONUS £12,000 (nearly $60,000) offered to Inventors, 
Chemists, or Scientists, by the New Zealand Govern- 
ment for Improvements in: (1) Extraction and Dressing 
of Fibre from the New Zealand Hemp Plant, Phormium 
Tenax. (2) Utilization ot By-products. Un condition 
that machine or process be reco mmmended by the New 
Zealand Flaxmiliers’ Assocn, and approved by the New 


and Government. For Leaflet grving full particu- 
lars apply Dept. of Agriculture. Washington. High Com- 
missioner tor New Jand, London New aiand 


Flaxmiliers’ Assocn, Patmerston North, New Zealand. 


PATENTS FOR SALE. 


BROAD “BASIC,” Pee be No.1 im. Electric Heated 
Glove for drivers of distremen- 
dous and will require a inoue small amount of 
capital to develop. A. L. Carron, Geneva, N. Y. 





REAL ESTATE. 


TEXAS INV ESTMENTS.— Buy farm orchard garden 
lands near Houston, the greatest and most prosperous 
city in the southwest, where values are qoing up al! the 
time and fortunes made in real estate in short while. 
Easy terms if desired. Single crop pays for land; 
several crops annually. Address E, C. Robertson, 
501 Kiam Bidg., Houston, Tex. 





WANTED. 


WANTED-—A man or woman to act as our informa- 
tion reporter. All or spare time. No experience necces- 
sary. to $300 per month. Nothing to sell. Send stanip 
for particulars. —. Association, 683 Association Bldg. 

dianapotis, indiar 





MISCELLANEOUS. 


AUSTESETLA, Handiest, Fastest, Cheapest, Practi- 
cal Com Machine. Carries automat cally, resets 
SS aaeee y. Calculates everything. needed every- 
where, interests everybody. Shortest methods. Check- 
ing systems. Brain-resting, time-saving, work-proving. 
Exceptional «gents’ ey em Exclusive territory. 
Request atpalere. rithstyle Company, 28th Street 
Areade, New York. 





- INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY.-— You will! find 
iuqairies for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. Im every case it is 
necessary te give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeatea. MUNN & CO., Inc. 








Inquiry No, 9254.— Wanted, the name and address 
of manufacturers of lead pencils and pen bh: jders, sucn 
as are used for printing acvertisements on. 

Inquiry No. 9255.—Wanted, to buy a patent rol- 
ler, a ball-bearmg axle. which could be purchased on a 
- basis; it must be cheap and fully proved. 

Inquiry No. 9256. Wanted addresses of parties 
nevien Pitchblende deposits, if able to ship ore. 

Inquiry No. 9257. Wanted addresses of firms 
selling second-hand water turbines. 

Inquiry Ne. 9258.— Wanted addresses of parties 
having gem materials to offer in any part of the world 

Inquiry_N®, 2959.— Wanted to buy a machine for 
ante the coating of a filbert 

inquiry No. 9260.—Want addresses of parties able 
to ship corandam, et. fint, emery or any material 
suitable as anabrasive. 

Inquiry No. 9261.—Wanted, a manufacturer to 
make card games 

Inquiry No. 926'2.—Wanted, to buy a glass which 
is a cor.ductor of electricity, and the address of the 
makers of the same. 


Gi 























December 30, 1911 








nena 








SCIENTIFIC AMERICAN 





by 














The SCIENTIFIC AMERICAN 
for 1912 


Magazine Numbers for 19/2 
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MARCH 16-- 
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SEPTEMBER 14— 
Aviation 
OCTOBER 12— 
Labor-Saving Machinery 


NOVEMBER 9— 


Invention 
DECEMBER 7— 


The Panama Canal 


Special Contributors 


HE high quality of the Scientific American 
of 1911 will be evident from a study of its 
list of contributors, conspicuous among whom 
were President Taft, Secretary G. v. L. Meyer, 
Admiral A. T. Mahan, the chiefs of the various 
bureaus, and other high ranking officers of the 
navy; Secretary Charles Nagel, of the Bureau of 
Commerce and Labor; The Hon. John Barrett, 
Director of the Pan-American Union; Commis- 
sioner of Navigation E. T. Chamberlain, ex-Chief 
Forester Gifford Pinchot; Director F.H. Newell 
of the Reclamation Service; Judge Judson C. 
Clements, Chairman of the Interstate Commerce 
Commission; Dr. J. A. Holmes, Director of the 
Bureau of Mines; Professor Ira Remsen, Presi- 
dent of Johns Hopkins University; W. J. Spill- 
man, and other members of the staff of the De- 
partment of Agriculture; Robert Kennedy 
Duncan, S. A. Mitchell, H. N. Russell, H. W. 
Walker, Moyer S. Fleisher, E. L. Thorndike, 
T. C. Martin, and W. C. Brown, President of 
the New York Central Railway Company. 
The list of contributors for 1912 will be 
equally distinguished. It will include the major- 
ity of the names above mentioned, together with 
others of high authority in the various fields that 
will be covered during the year. The Scientific 
American will combine to follow closely its 
avowed policy, as stated at the head of its Edi- 
torial Columns: “The purpose of this Journal is 
to record accurately, simply, and interestingly, 
the world’s progress in scientific knowledge and 
industrial achievement.” 


T the close of last year, under the caption of The 
Greater “Scientific American,” the publishers an- 
nounced that the scope of the paper would be 
extended; that a series of mid-month numbers of greatly 
enlarged size, contained in a colored cover, would be 


issued, the contents being devoted to some special subject 


of national importance. We also announced that there 


would be a series of articles written by specialists in their 


several departments, and that these new features would be 


accompanied by a general improvement in the typography 


and make-up of the paper. 


@ The fifty-two issues of the past year speak for them- 
selves; and their favorable reception by our subscribers and 


the general reading public encourages the publishers to 


continue the same policy, on even more progressive lines, 


throughout the year 1912. 


The Broad Scope of the Paper 


HE subjects dealt with in 1912 will come 

under the heads of civil, mechanical and elec- 
trical engineering ; naval and military ; the mer- 
chant marine; the internal combustion motor ; 
chemistry with special attention to electro-chemis- 
try and electro-metallurgy ; science as applied to 
the industries; science in agriculture. There 
will be the usual amount of space devoted to 
biography, astronomy, scientific abstracts from 
current periodicals and archaeology. Under the 
subject of inventions, particular attention will be 
given to the leading inventions and to patent 
practice, with a reference to notable cases, and 
there will be the usual run of inventors’ notes. 
The popular “ Workshop” and “ Laboratory” 
departments will make their regular appearance. 


The Panama Canal Number 


HE great popularity of our recent Naval 

Number, which was immediately recognized 
as a brochure on the navy of unusual authority 
and information, has decided the publishers to 
prepare a similar number in December, 1912, on 
the Panama Canal. The material for this issue 
will be gathered by our Editor-in-Chief, Mr. J. 
Bernard Walker, who will spend some time at 
Panama for the purpose of making a personal 
inspection of this stupendous work, and securing 
the necessary plans, photographs and data. 
The number will contain a complete account of 
the history, construction, operation, military 
defenses, and commercial and naval value to the 


United States of this great national undertaking. 


Science in the Industries 


N important feature of the 1912 program 
will be a series of articles by Mr. Walde- 

mar Kaempffert, Managing Editcr of the 
Scientific American, in which he will sketch the 
scientific basis of Germany's remarkable com- 
mercial success—the object of this series being 
to offer for the consideration of the American 
business man certain well-proved methods for 
increasing the physical efficiency of the workman 
and the amount and quality of his output. Two 
of the articles will deal with German education— 
“The German Commercial High School”, which 
turns out captains of industry, and “The German 
Vocational School”, which turns out soldiers of 
industry. The series will also include the follow- 
ing articles on the relation of science to industry : 
“The Royal Laboratory for Testing Materials at 
Gross Lichterfelde” (published in this issue); 
“The Utilization of Waste Materials’; “The 
German Technological Museum at Munich” (the 
remarkable technological museum in which the 
visitor is allowed to manipulate, through a crank 
or other means, an operative apparatus); “The 
Workingman as a Human Machine”; “The 
State and the German Laborer”; “City Govern- 
ment as a Science’; and lastly, “The Commer- 
cial Utilization of Scientific Discoveries”——a 
summing up of impressions gleaned from a 
dozen factories, workshops and cities. These 
articles will be based upon the facts and im- 
pressions gathered by the author during a 
recent extensive tour of Germany, mace for this 


express purpose. 














saeniaenennaiemmmiiememnes 











“: | _ SCIENTIFIC AMERICAN 





December 80, 1911 

































JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Qyeries" 


Gated by ALBERT A. HOPKINS, Query Editor of the Scientific American 
HIS is practically a new book and has called for 


the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
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See NTIF ic 
AME Ric AN 
CICLOPEDIA 


or 
FORMULAS 
. HOPKINS 
=— 


“As Fadlopeneable ae as a Dictionary and More Useful” 


I. Accidents and Emergencies. II. Agriculture. 
Ill. Alloys end Amalgams. IV. Art and Artists’ Materials. V. Beverages; Non-Alcoholic 
and Alcoholic. WI. Cleansing, Bleaching, Renovating and Protecting. VII. Cements, Glues, 
Pastes and Mucilages. VIII. Coloring of Metals, Bronzing, etc. IX. Dyeing. X. Electro- 
metallurgy and Coating J Metals. XI. Glass. XII. Heat Treatment of *Metals, XIll. 
Ice Cream and Confectionery. XV. Insecticides, Extermina- 


L. pa rt Art, Bone, Ivory, etc. XVII. Leather. XVIII. Lubri- 





Following is a List of the Chapters: 


Household Formulas. 


XVI. 


tion of Vermin. 


cants. XIX. Paints, Varnishes, etc. XX. Photography. XXI. Preserving, Canning, 
Pickling, ete. XXII. Rubber, Gutta-Percha and Celluloid. XXIII. Soaps and Candles. 
XXIV. Soldering. XXV. Toilet Preparations, including Perfumery. XXVI. Water- 


proofing and Fireproofing. XX VIi. Writing Material. Send for detailed illustrated prospectus. 


Octave (6!/x 8° inches), 1072 Pages, 200 Mlustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.5, Net, Postpaid 


MUNN & CO,  Inc., Publishers, 361 Broadway, New York City 
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ee John Wanamaker 
has just written Dr. Marden: 
Books of ** Had I seen such a book as ‘ Pushing 
to the Front’ when I first started towards 
a mercantile life, I should—if it had been 
necessary—gone at least without one meal 
‘ 2 a day to save enough money to have 
Inspiration bought the book.” 
1 2 (Signed) 3668 
OE « SIENA JOHN WANAMAKER. 






VOLUMES PAGES 


HESE power-giving books by Orison Swett Marden show how "big" 
men do things; how they dig out a foothold in the business world ; how 
they establish their credit, make opportunities, increase their abilities, double 
their means, widen their influence and achieve their aim — in fact, how, in 
spite of every obstacle, they succeed in life. 
With Dr. Marden’s latest book, 


{ .arden Inspirational Library is complete. 
twelve volumes is complete in itself. 

The book titles are: Self Investment; The Optimistic Life; 
The Young Man Entering Business; Secret of Achievement; 
Getting On; Pushing to the Front; Be Good to Yourself; He 
Can Who Thinks He Can; Peace, Power and Plenty ; The Mir- | 
acle of Right Thought ; Rising in the World; Every Man a King. 





“Self Investment,” the | 
Each one of the 


The most successful business men, states- 
sional men, educators and execu- 
these volumes as part of their 
Many have purchased 
for presentation to their 


men, protes 
tives have 
permanent libraries 

hundrecls of volumes 
empk yees and ‘riends. 

These books have been read and recom- 
mended by such men as Andrew Carnegie, 
Theedore Roosevelt, John Burroughs and 
Judge Ben Lindsey. 

Minssters, teachers, educators. orators, writers, pro- 
fessonal men find them mvaluable as ready reference 
books, teemiag as they are with lite stories of the 





No Red-Blooded Man But Will 
Respond to Such Chapters as These 


world's great successes 
Nearly a nulhon copes are now read all over the Wan ted A Man Promotion Health. 
world, translated into Swedish, French, German, The Will and the Way. Art of Advertising. 
Russian, italian, Bohemian, Nerweman and Japanese Rich Without Money Keeping Up With the Times. 
hose who read them are spurred to thei highest Choosing a Vecstion. Friendship a uUCCESs 
endeavor, urged forward to bnng out the very best a The Man With the Idea. System and Order 
shown how to make of themselves the utmost possible. Decision. . Starting on Borrowed Capital. 
Y H Choi Love as a Tonic, Salesmanship. 
ou Fave a Unoice The Born Leader. Other Men's Brains. 


What Is the Matter With Your 


Responsibilities and Power. 
Help > 
What “Credit Is Based On. 


leather, silk or cloth. The 
Luck, Originality, Initiative. 


overs, measure 4x6 54 


of three attractive bindings 
leather volumes have fexible . 











inches, popular pocket size, and are handsomely Enthusiasm. 
bound in dark maroon leather with gilt tops and silk Facts on Common Sense. Dollars and Dimes. 
boo rk omar k he silk volumes are the same size, Be Brief. ust Getting Along. 
nich} ¥ bound nm green watered silk in the same style. Habit The Servant or the seful Occupation. 
he cloth volumes are 5x7'% inches, attractively Master, Hints to Young Writers. 
bo: od in dark red cloth. Each set is embossed in Courage — Self-Control How to Talk t Well 
gold, illustrated with portraits and pnated in large, A Hoe of My Own. The Roll Call of he Great. 
clear type 


This is All You Need to Do 
To bring you the complete Marden Inspirational 
Lawary, in 12 handsome volumes, 420 idea-fuii 
chapters, 3668 pages, mys full prepaid, 
send only this coupon and three dollars pee | 
amount, for 3, 4 or 5 months, as wu select cloth, walk 
ot leather binding, pays for this bors any complete and 


T  Vendlage Gace duflae. Send moet anes, eenpanstian despsidlie 
I enclose three dollars. Send me at once, peppanation henpelely 
prepaid, the complete | pe volume ‘* Marden ~~ ary, 
3668 pages, bound in cloth—silk—leather, and my name or | 
a full two-years’ subscription to SUCCESS MAGAZINE, 

1 promise to remit three ene each month until | have paid in all 
$f? for the cloth binding | 

$15 for the alk hndes 


bongs add ty SU CK CESS W § AGAZINE binding. 

ev ey math tw - full years (24 numbers). Every i eee Se hates I 

issue of SUCCESS contains one or more stimulating POA s 0's cedvccdacdncedengsscunne seesesebeet’ teeeerscesees 

editonals from Dr. Marden's pen —-in addition to dean 

and inicresang henen — art's on ol MAN occ cscocncssewkgnesesccocsgnanntvs boecenes eececece 

tig Amencan prot us is your Chanc. > make 

seaniilice ceamsandiaivertll va tie am ~ 4 Cty ced Doahte co ccccicnrecesnc canbucceshegavec eccccccccoce ee 

while. H CRI, cncce 00s c0ce scents 10660056. cecgcascoscesen see 

Send This Coupon = ——— | SUCCESS MAGAZINE, Dept. Y 29-31 E.22dSt.,New York 
With $3.6 N. G ee me em pee ce 





| operating. 
ithe vertical tube. 


almost sure to ask Gross Lichterfelde for 
advice. Thus, for the Royal Powder 
Works of Spandau, specifications were 
formulated for the manufacture of ma- 
chine and eylinder oil, machine greases, 
linseed oil, turpentine oil and vegetable 
For the Minister of Public Works 
a scientific test for distinguishing natural 
from artificial asphalt was worked out, 
and a study made of the thermal con- 
ductivity of refractory building materials. 
When the Imperial Printing Office deciced 
to improve the quality of German post 
eards, Gross Lichterfelde made a study 
of existing cardboards and papers and 
practically. invented a new composition 
which would answer modern commercial 
requirements. Hand in hand with the 
Artillery Testing Commission, tests were 
made with copper cylinders for measuring 
gas pressures. Even the German colonies 
consult the Laboratory, for the German 
governor in Togo and Kamerun submitted 
African woods for comparison with North 
and South American woods, with the re- 
sult that in the near future Germany will 
probably draw upon her African supplies. 

The institution at Lichterfeide 
has a history that extends back to the 
experiments made by Dr. A. Woehler, an 
engineer who, in 1865, constructed the 
first really scientific testing apparatus 
employed in Germany. But the remark- 
able place which the institution has won 
in German industrial life and its world- 
wide reputation is due almost entirely to 
its present head, Geheimer Oberregier- 
ungsrat, Prof. A. Maartens. When he was 
appointed to fill the director’s chair in 
1S84 the entire scientific staff of the 
mechanical-technical department consist- 
ed of only three men, and the apparatus 
of two testing machines. What the de- 
velopment of the Laboratory has been 
since then may be judged from the highly 
varied character of the work here out- 
lined. That astonishing development 
would hardly have been possible had not 
Maartens himself devised a very 
part of the experimental apparatus which 
constitutes the equipment of the Koenig- 
liches Material-Pruefungsamt. 


oils. 


Gross 


Methods of Dust Extraction on 
Cotton-carding Engines 


(Concluded from page 593.) 


| sent ontrial if desired. Catalog free. 





large | 





air trunk; this aperture is closed when | 


stripping is not in operation at that ma- 
The draught is*thus concentrated 
machine only. The 
automatically opened by the receiver it- 
self as it reaches the machine to be 
stripped. The appliance is propelled by | 
hand to any part desired by 
man. On arriving at a given machine, 
the funnel-receiver is brought immediately 
over the card-cylinder, close by the line 
where the dust is generated by the strip 
ping-brush, and the indraught collects the 
dust before it can diffuse. 

sy a third method (Fig. 5) of dust ex- 
traction a vertical tube is provided over 
each carding-engine, this tube being con- 
nected with a casing or “hood,” which is 
lowered to cover the stripping-brush when 
A sliding shutter is fitted in 
This is opened when 
all other shutters 


chine. 
on one 


ready for stripping, 
being then closed. Thus the exhaust 
from the fan is concentrated on one 
“card” only. When stripping is completed 
the hood is raised in the vertical tube. 
A fourth method (Fig. 6) has pipes 


ing the lines of cards; but in each pipe 
jis a patent valve, formed where the pipe | 
lean be flexed. When the pipe is vertical 
the interior is fully open; when flexed 
as far as possible, the aperture is closed. 
Hence in all tubes bent, so as to be out 
of the way of the workers, 
are automatically closed. 
dust-extractor an aluminium cover is pro- 
vided for each stripping-brush. The out- 
let pipe of the cover fits into the down- 
pipe just mentioned, so that when the 
fan is started the dust is drawn off as 
stripping proceeds. 


for an average mill is estimated at about | 


one horse-power. 
The method now described (Fig. 7) 
works on a_ portable principle. The 
stripping-brush is inclosed in a _ hood 
which has a flexible-tube connection with 
the dust-extractor. This comprises a 
portable chamber built on an angle-iron 
frame, braced with tie-rods and olts, 
and having a wooden top and base. The 


(Concluded on page 607.) 


aperture is) 


the work-| 


the valves | 
To operate this | 


| and Tools. 
depending from horizontal trunks follow- | 


“STAR” sis tonics 
scores LATHES 
For Fine, Accurate Work 
yy Send for Catalogue B 

Ay SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y., U. S. A. 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater profit on the work. Machines 
















W. F. & JNO. BARNES co. 
1999 Ruby Street Establisted Is72, Rockford, Illinois 


CLIMB A POLE IN SAFETY 
WITH THESE “RED DEVIL CLIMBERS” 
One piece forging of tempered spring Steel. Sharp or 
that stick when you climb. Ccmfortable, perfect fit, with 
no rubbing. All standard sizes 15 to 17". 

our local dealer ean furnish you. If not, we will ship one 
pair only prepaid, No. 253, on receipt of $1.65. 

SMITH & HEMENWAY CoO. 

150 Chambers Street NEW YORK, N. Y. 
YOU KNOW OUR “RED DEVIL” GLASS CUTTERS 


EYEGLASS SCREWDRIVER 


With Removable Blade 
Less than 











Handy, 3 inches long. 
Can be carried in poc 
ring or watch chain. Intended for 
fine work like the screws of spectacles 
and eyeglasses. Nickel plated. 


compact, perfect, reliable. 
ket or on key- 
Price ZSe. each. 
Send for 27 


THE L. 8. STARRETT CO., Athol, Maas., U. 8. A. 


4 page catalog, No. 19-B. 














Special Machinery aa Dare 

by a firm with wide and 

vesigned and Built practical experience in 

the construction of up-to-date machinery. Let us 

estimate on your requirements without entailing any 
obligation to you. Interview by appointment, 

WELLS & SOULIS, Consulting Mechanica! Engineers 
10 & 12 E. 23d St., Madison Sq., New York City 


DRILLING 
MACHINES 


Over 70 sizes and styles, for drilling either deep or 
| Oren, wells in any kind of soil or ruck. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y: 
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The Universal Telegraphic Company 





Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 
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NOVELTIES & PATENTED ARTICLES 
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Thirty Power Presses at your service. 


CHICAGO, 
U.S. A. 


Hoeft & Company, tnc 


| 141-143-145 West Michigan Street, corner La Salle Avenue 


UBRICay sino 
Amant simirt 


118-124 North Clinton Sto 


CHBES tY ACO Fits St2USA 








Particulars for two 2-cent stamps. 
STANDARD EARTH AUGUR COMPANY 
28. 4Q Newport Ave., Chicago, U.S.A. 


and upwards per day clear profit oper- 
10° ating our new WELL BORING ourTritT. 











s of Special Machinery, Metal 
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Model and Experimental H — 
M. P. SCHELL MFG. CO. 
| 509-51 511 Howard St. - - - - San Francisco, Cal. 
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PARKER, STEARNS & CO., 
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“inventors and Inventions” 


A NEW BOOK JUST PUBLISHED BY H. ROBINSON 
402 | Ith AVE., NEW YORK. a de 2 AND 
INTERESTING 10 EVERY INVENTOR OR PROS 
NS faran stk PROFUSELY ILLUSTRATED 
CLOTH BOU rn ND, $1.00. IT TREATS AUTHORITA- 
TIVELY IN A CLE R AND ENTER- 


AR, POPULA 
TAINING STYLE THE FOLLOWING SUBJECTS: | 
How to Invent. Financing a New Invention. Market- 
ing a New Invention. Advice to Inventors. The Glory of | 
Invention. Pictures of Famous Inventors. Various Ways 
Employed to Cheat and Rob Inventors. Present ‘Avall. 
able Means of Protecting an Invention. ee the | 


World accords to Them, and Other Important S 










€ wee eee | Af a Eee ii 


A LIBRARY OF PHOTOGRAPHIC INFORMATION 

Tall) ee 
THe "WELLCOME?’ PHOTO EXPOSURE 
RECORD AND DIARY, 1912 


With reliable Ezpomwe Calculator 

80 cents. All Jealers or direct. 4 
BuRROUGHS WELLCOME & Co. 

35, West 33rd St., N.Y. 4 

or 101, Coristine Bidg., MONTREAL 


Nulite Gasoline Table Lamp 


A beautiful lamp for homes, hotels, offices, stores, banks 
= cafes. Portable, safe; can be turned upside down oF 
rolled on the floor without danger or affecting the light, 
300 C. P, of soft, briliiant light, one-third cent per hour. 
Also 200 different styles of lamps and systems. 
ACCENTS — We want town, county, and traveling 
salesmen, est proposition ever offered, Sells every- 
where, 



















Write for Special Offer. 


tamping & Electric Works 
CHICACO 


National S 
412 So. Clinton St. 


NEW — WONDERFUL 
Standard-Gillett Safety Lam 
Portable — can be placed anywhere. Pp 
Brightest light known. Twice as bright s as 
electricity. Costs one-fifth of a cent per 
Beautiful soft, mellow my particularly cable 
for reading. made of nickled brass. 
Shades in all colors fo suit any taste. rite for 
illustrated circular 

Standard-Gillett t Light Co 
9-12 Michigan St. Chicago, U. S. 




















EVERY HOME LIBRARY SHOULD HAVE 





Stories of Useful Inventions 


By S. E. FORMAN, author of 


“A History of the United States,”’ etc. 


ce , 


Sixteen ‘‘ true stories,’’ stories of human 
progress as shown in man’s making of 
the match, the stove, 
tions which are most useful to man in 


and other inven- 





his daily life, told to stir and hold the 
interest of the young reader. 
i} MANY PICTURES. 12mo, 248 PAGES 


| Price $1.00 net, postage 11 cents 


|| Published by THE CENTURY CO. New York 








FACTORY SUPERINTEND- 
ENT WANTED 
Factory superintendent, with execu- 
tive ability, wanted by old establish- 
ed concern, employing 150 hands, 
making measuring instruments and 
automatic devices. Must be able to 
supervise the economical production, 
finishing and assembling of a consid- 
erable variety of small and large tech- 
nical articles. State experience in 
detail and salary desired, in writing 
only. Address letter to H. Milker 
and mark personal. C.J. Tagliabue 

Mfg. Co., 396 Broadway, N. Y. 


Your PA TENTS | 
and BUSINESS 


Incorporate 


in ARIZONA 
Laws tne most | pense the least. Hold meetings, transact 
business any where, "ike By-Laws and forms for making stock 


President Stoddard 
resident 
Any bank in 


full-paid for cash, property or services, free. 
FORMER SECRETARY OF ARIZONA, 
many thousand companies. Reference: 





Arizona. 


Seen COMPANY, Box 8000 
HOENIX, ARIZONA 


A SOUVENIR 


BN a ee GIFT” tor the 
A MINIATURE 





1 usiast 

nt BRER “at TO. TIRE 
~ | Plain Tire, 15c. A Watch Fob, 25c. | 
fh Auto Wheel Paper Weight, 50c. | 
: hese are the most popular, attractive } 
le noveities on sale tu-day. Send 

ac. or Sic. fora sample. Prices in 
tities with special lettering on re- 
st We want more live agents, 


OAKLAND ‘ADVERTISING co., Dept.A, Akron, Ohio 


GOES LIKE SIXTY 
SELLS LIKE SIXTY 60 
SELLS FoR SIXTY 


GILSON 





























COMBINATICN INDICATING AND RECORDING UNIT OF THE 
WM. H. BRISTOL atacr RIC PYROMETERS 


for high temperatures with Recorder for installation in Su perintendent’s 
office. Wr rite for particulars. 


THE BRISTOL COMPANY Waterbury, Conn 


whole is moved on wheels after the style 
of a bogie, and contains the exhaust fan 
‘and dust-bag. When stripping, the fan 
is operated by bands running from the 
carding-machine to grooved pulleys on 
the ends of the fan-shaft, these pulleys 
j availing for right- or left-hand cards. 
The stripping of a card having been com- 
‘pleted, the brush and casing are placed 
in brackets on the top of the chamber, and 
the next card is similarly treated. 

Most of these dust-extractors perform 
another important function. They may 
be used as ventilators of rooms gener- 
ally, apart from the removal of dust 
from carding-engines. The stripping 
process is performed four times each day, 
and occupies 40 to 60 minutes. In the 
intervals between these operations any 
of the apertures of the dust-extractors, 
may be opened in any part of the room. 
Impure air may thus be drawn from 
twenty or more localities at the same 
moment by moderate exhaust currents, 
and without draughts playing on the 
workers. The improved condition of the 
air from the use of these widely-distrib- 
uted exits will be readily appreciated. 

With the installation of dust-extract- 
ors in the card-rooms of cotton mills, the 
health and working efficiency of the oper- 
atives concerned will be considerably im- 
proved. Likewise the material produced, 
in the shape of finished yarn, being free 
from specks of dust, will be very ma- 
terially enhanced in its market value. 








| panies, 





agent for | 


Telephones in Great Britain 
Ox December 31st, 1911, the telephone 
service of the United Kingdom will 


become, like the telegraph service of that 


jcountry, a government monopoly. 


The 
reviewed 
Rufus 
An act 


of British telephones is 
recent report of Consul 
stationed at Edinburgh. 
to the Postmaster 
of operating tele- 


history 
in a 
Fleming, 
of 1869 gave 
General the monopoly 
graphs, and in 1880, as a result of the 
ease of the Attorney General vs. the 
Edison Telephone Company, it was de- 
cided that telephones were included 
the provisions of this act. However, the 
government, instead of buying up the 
patents and taking the telephone service 
into its own hands, granted licenses to 
the existing telephone companies. At 
first the companies were restrieted in 
their operations to limited areas, but 


|from 1884 onward the licenses were ap- 
|plicable over 


This 
com- 


the entire kingdom. 
organization of large 
and by 1892 practically all the 
|business was in the hands of the Na- 
|tional Telephone Company, Ltd. In 1896 
the government took over the operation 
of all the trunk lines connecting one 
town with another, paying the company 
lupwards of $2,233,723. The latter has 
|since continued to operate the local 
lines,- but will transfer all its business 
|to the postoffice at the end of the pres- 
ent year. 

There are approximately 
phones in the United Kingdom, 
|estimated that if the system were 
lin the same ratio to population in 
the United States, the number would be 


led to the 


644,000 tele- 





as 


nearly 3,000,000. Judging from the his- 
tory of the telegraph service, it is ex- 


pected that the transfer of the telephones 
to the government will result in a great 
extension of the system. 


A Fiber Exposition in Java 

UNIQUE exhibit of fiber plants and 

fiber-working machinery has 
held at Soerabaya, Java, during the 
past summer, in connection with the 
Fiber Congress of the East Indies, which 
opened July 3rd. Dutch, German, and 
British machinery was represented, made 
by Krupp, Benisch, Berand Liebescher, 
Lees & Co., and Oldham. All the fiber 
plants of Java, and many from the 
Philippines, Siam, ete., including sisal, 
agil, pineapple fiber, banana fiber, coco- 
nut fiber, Java cotton, kapok, and others, 
were exhibited. One exhibit showed the 
natives of Java working kapok and cot- 
ton from the very first stage of prepar- 


ing the fiber to the finishing of the 
woven cloth. 
Kapok is the silky fiber surrounding 


the seeds of the silk-cotton tree 
pentandra), 


(Ceiba 
one of the noblest trees of 
the tropics. It is extensively used in 
stuffing mattresses, and also in filling 
life-preservers, 
especially valuable, as it will support a 
greater weight in water than any other 
substance used for this purpose. A mass 
of »ressed kapok will support thirty-six 
© uirty-seven times its weight. 
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How’d You Like to Be 





“<“ . . 9, . A 
Creating Airmen’’ is the most comprehensive popular article to 
date on the progress of aviation. At the same time it is a stirring 


tale of adventure and personal incident. It is in the Januar 





in 


for which latter use it is| 


but it is| 
used | 


been | 
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15¢ A COPY 


Edited by S. S. McClure $ \ YEAR 
McClure Building 


McClure Publications, Incorporated 


















for your periodicals, you should 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 





It.is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lower than you think possible, 
YOU cannot afford to be without it. In ordering your 
magazines, be sure you use a HANSON catalog. 
Accept no substitute. The name HANSON ss stands 
for promptness and reliability in the magazine field. 
It is so accepted by all leading publishers. 


THIS CATALOG FOR 1912 is FREE for the asking. 
SAVE YOU MONEY 


We'll do the rest. 





it will 


WF Send us your name and address today. 





J. 'M. HANSON MAGAZINE AGENCY 


240 Hanson Block, Lexington, Ky. 


FILL IN THIS COUPON AND MAIL TO US 
J. M. HANSON, Lexington, Ky. 
Please send me FREE of expense to me, this Catalog for 1912 77S 
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Sweeps the whole field of the activities and 
thought of the day—American Politics; Inter- 
national Affairs; The Men of the Hour; Pro- 
gress in Science and Invention; The Religious 
and Ethical Problems of the Day; The News 
of the Artistic and Literary World; The 
Best Plays of the Season; The Great Questions 
of Finance and Industry; The World’s Achieve- 
ments in every field. Universal in outlook, 
impartial in presentation, it mirrors the world’s 
news month by month. Edwin Markham says 
that Current Literature is a “sort of peep-hole 
into the whole drama of human affairs.” 
fusely illustrated with Cartoons and Photo- 
raphs. The most complete, the best balanced, 
the most informative magazine published. No 
matter how many magazines you may take, you 
need Current Literature. If you take only one 
magazine, Current Literature should be that one. 


$3.00 a year—25 cents a copy. 


omy of tse tendmg ctagazmes may be obtamed @ combmaben ai reduced prices, Fer example: 


Current Literature All three for | Current Literature 


Cosmopolitan $3.75 American 





senton request. 


Good Housekeeping Reg.P 00 | Woman’s HomeComp’n. . i 
amend c ’ ney a You may wisely feel the confidence bestowed by so many thousand men of science, anu 

Current Literature All three for Somes Literature es echoed enthusiastically by so many other thousands of the world’s famous men and women. 
Everybody's $3.95 } one a $5 40 | WRITE FOR A FREE COPY OF “OUR NERVES OF TOMORROW” 

. emtihnc American bd . P . . : 

hi . The k of hysician-author, beautifully illustrated, which tells you some really interesting about your 
Delineator Reg. Pr. $6.00 (new) Reg Pr. $7.50 eerveunstigum, tate le vitally alloc! your well-being and which therefore you ought to know. This book also tells 

A handsome catalog giving the prices of all the leading periodicals and showing how the story of Sanatogen convincingly from the point of view of a physician, but so that aay layman can understand it. 
you can get any combination of magazines you wish at the lowest possible rates will be Sanatogen is sold in three sizes: $1.00, $1.90, $3.60 


©WRRENT LITERATURE MAGAZINE, 140 WEST 29th STREET, New York City. 
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Prof. Thos. B. Stillman, 
. M.S., Ph.D. 
the well-kno 
chanist of Stores nae 


tute, writes ; 
Pee. cnmical, union of 








is a true one, representative 
of the highest skill in the for. 
mation of @ product contain- 
ing Phosphorusin the organic 








te condition, { 
combined - Sdigesion and ‘ 
rendered complete with the 4 
greatest ease. ; 
Prof. C. A. Ewald f 


of Berlin University, Doc- 
tor honoris causa Johns 
Hopkins Medical School, p 
Baltimore, writes : (? 
“I can say that I have : 
used Sanatogen in a great 
number of cases (that is, in 
those disturbances of meta- 
bolism which were mainly 
of a nervous or neurasthenic 
origin), and have obtained 
excellent results."* 


George Ade 
The humorist, writes : 
“1 have given Sanatogen 


Pe a trial, and | am convinced 
of its merits.” 
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John Burroughs 


“IT knew that “sms 
“Tam ope | have bem 
Sanatogen 3°ssis ae 
e 99 cent. oe | pind 
would build you up od strength are much 

improved. 

HE physician who advises Sanatogen acts with confidence, and - 

watches with confidence for results, because he is dealing with known elements of recon- 
structive power—because he has seen these elements do their splendid upbuilding work. 

The physician who advises Sanatogen also has behind him the written endorsement 
of 15,000 other practicing physicians who testify to the vital force, the nourishing, 
renewing action of this remarkable food tonic. 

Sanatogen is science’s logical answer to the call of the nerves, the food answer to 
the hunger cry of impoverished conditions, however these conditions may have been 
brought about, by fret, illness, stress of work, domestic, business or social exactions — with 
distressing results in sleep, in appetite, mn “blues,” in outlook on life. 

Sanatogen meets the needs behind this debilitation. It feeds, upbuilds, revitalizes 
nerves and tissues — encouraging brain and body to develop new power. 
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All three for 


$4.05 




























































































Get Sanatogen from your druggist --if not obtainable from him sent upon receipt of price by 


THE BAUER CHEMICAL COMPANY, 515 Everett Bidg.. Union Sa. 





} 








































—you must know. 


and Law. 


tel you Know 
pnee meationed above 





The world makes way 
or the man who knows 











What these Cyclopedias are: 











In this age of efficiency you can’t guess, or suppose or think a thing is right 
The man who does know is the man who is marked for 
success—he is the man the good job seeks—he is the man who gets the money— 
he is paid for what he knows—not for what he does. 

The American School of Correspondence publishes sixteen Cyclopedias, comprising ninety-eight complete volumes, 
covering completely the fields of Engineering, Business and Law. This great library is especially adapted for the 
use of the busy business man—the expert or professional man—the student or clerk, because it contains in condensed 
and quickly accessible form just the information he wants, when he wants it. 

These great Cyclopedias are not collections of theories, but complete reviews of the actual, 


tried and tested experiences of the greatest engineers, business men, and law experts in the world. The books are not dictionaries of dis- 
jointed facts—not dry technical works, but clear and simple explanations of every phase and every branch of Engineering, Business 
They are books that every man needs in his library—books that will mcrease your salary by increasing your knowledge. 


Reference value guaranteed by the fact that the books are compiled from the text books used in the correspondence courses of the 

American School of Correspondence. These practical lessons are arranged for quick reference, and the new cross index enables you to turn to any subject in an instant. 
We prove their value to you by sending the set you select on approval. If the books are not all we claim them to be—and—more—do you think we 
could afford to take this chance ? 
No chance for you to lose—no deposit required—no transportation to advance—nothing to pay unless the books are just what you want. 


ANOTHER GREAT FREE OFFER 























With each set is included a Consulting Membership entitling you to the advice of our Engineering, Business and Law experts absolutely free of charge. This will give you 
practical help in handling problems which are too specific to be taken up in detail in the Cyclopedia ere will be no limit to this service. A single ‘oe solved for you might 

be worth more than the hrst cost of the books. , . 

in Engineering, Business and Law - quickly and accurately. 


Remember—it costs you nothing to examine the books—you will save money by owning them. Mail the coupon—make your final 


Order the books you need now Don 





decision with the books before you. 


COMPLETE LIBRARY OF ENGINEERING, BUSINESS AND LAW 


CYCLOPEDIA OF 





Civil Engineering ° . . ° ° 
Architecture, Carpentry and Building 
Applied Electricity . i ‘ 
Mechanical Engineering 

Engineering (Steam , e a . 
Fire Prevention and Insurance. ° 


FREE EXAMINATION COUPON 






t wait until you actually need them, then it's too late. ks answer every question 












American School of Correspondence, 
Chicago, U. S. A. 


Please send me set of Cyclopedia of.......--.ee-++0++- 










Don't ist a few cents a week stand between you and the 


the coupon We ll send you the « omplete set free of charge. 
the superios ity of the American School's Cyclopedias over all others 


You can keep the books a week and examine them at your leisure. We will do all this just to prove to you 


f We want you to examine the books thoroughly, critically ; subject every formula and problem to the severest 
Then, if you are satished the books are just what you want, send us the first payment of $2.80 and $2.00 (Law $3.00) a month until you have paid the special 


When filing in the coupon be sure and mention the Cyclopedia wanied 


AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, U. S. A. 















Aut bile Engineering . « « +. * 2 eee ; , oa: . : 
faagneny cng Selenite oe. ° ° ° ° : be ar odd Frese Regeen «' perc Lye eee 
eating, Plumbing and Sanitation . . . .- s . : : : 

lore Shop Practice ° Re ° e ° ° ° 4 vols. 12.80 days and $2.00 (Law $3.00) each ant oe I have paid 
a ee ll hon a If | decide not to keep the books, I will notify you at ence 
Drawing. ae 4 vols. 9. and hold the books subject to your order. Title not to pgss 





books you need every day. Pick out the cyclopedia you want, fill in and mail to me until the books are fully paid for. 
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